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A shearing machine for cutting up old ties has been 
built for the Pittsburg, Fort Wayne & Chicago R. R. 
by the Murphy Foundry Co., of Alliance, O., and is 
found to be very satisfactory, saving much labor in 
cutting up ties for fuel. The blades are about 8 ins. 
wide and there is a clearance of about 1 in. between 
the blades, so as to allow of old spikes, etc., drop- 
ping through. The machine is driven by a belt wheel, 
and runs at about 20 strokes per minute, cutting about 
120 cords of wood per day from old ties and tele- 
graph poles. The pieces are crushed in cutting so 
that they can easily be split lengthwise with an axe. 


The Navy Department test of machine guns of smal! 
caliber, using only smokeless powder and jacketed 
bullets, is called for May 1. Guns submitted for trial 
must be delivered before that date to the command- 
ant of the Washington Navy Yard, together with 
10,000 rounds of suitable ammunition for each gun. 
Samples of the ammunition, taken at random and 
tested in an infantry rifle, must show a velocity of 
not less than 1,950 ft. per second. All guns will be 
tested by rapid firing without aim, and target firing 
at moderate range will test rapidity and accuracy of 
aim. This trial is to decide the type of gun to be 
used in the navy, though the Department may adopt 
two tvnes of guns. 


The Corinth ship canal, according to a late re- 
port made to the Austrian Lloyds, is not yet in first- 
class orded for traffic. At certain points in the canal 
the danger from landslips is still present, notwith- 
standing the masonry put in at these weak places. 
At the west end of the canal 23 ft. is the maximum 
permissible draft for ships entering. No lighis are 
provided and night passage through the canal should 
be avoided except in a clear night and with no wind 
blowing. The canal company has provided no means 
for rendering assistance to ships aground. The re- 
port goes on to say that, while there should be no 
special difficulty in making the passage from April to 
November, it should be made in the day time. 


Compressed air is being conveyed through a 2-in. 
pipe for 18 miles on the Harlem Division of the New 
York Central R. R., supplying air for interlocking 
plants, automatic signals, small engines for running 
dynamo, blacksmith forges, etc., the source being a 
compressor at one end of the line, with another for 
emergencies near the other end. The loss of press- 
ure at the opposite end of the line from where the 
compressor is located is only about 15%. The press- 
ure at compressor never exceeds 80 lbs. and most 
frequently the gage shows 75 Ibs. 

An electric car lighting system is being tried on a 
car of the Chicago, Milwaukee & St. Paul Ry. The 
machine is independent for each car, and is driven 
from one of the axles, and geared from the axle to 
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the dynamo at a ratio of 3 to 1. The dynamo is 1 
HP... and wound to give a current of 28 volts and 40 
amperes, An electrical switch automatically changes 
when the direction of the car is reversed, so that dur 
ing the backward movement of the train the light re- 
mains steady. A 
vides for a steady 
stops of the train, 


system of storage batteries 
continuation of the during 
and will run the lamps for five 
hours after the car has stopped. The apparatus is 
the invention of W. Biddle, of Brooklyn, N. Y., 
is controlled = by the American Railway 
Light Co. 


pro- 
light 


and 
Electric 


The most serious railway accident of the week was a 
head collision of freight trains March 28, near Oxford 
Miss. Both eng.nes and several cars were 


two men were killed. 


wrecked, and 


A wvoodeu bridge 30 ft 
River, at Radford, Va., 
ture was being 
bridge. Three men 
jured.——A_ floor 


long Conuelly’s 
The struc 
make way for a 
killed and 
connection on the 
bridge over the Miami River, at Dayton, U., 
March 31, and traffic had to be suspended 
pairs were made. 


ossing 
collapsed March 30, 
removed to stee! 


were four seriously in- 
Main St. 
broke on 
until re 


The bridge was built in 1870. 


beam 


A water-works stand-pipe, at leoria, Ll... 
fell on March 30, and the flood caused 
damage. One man was killed and several were injured, 
three fatally. A full report of the accident is given in 
another column, 


burst and 
considerable 


The effect of tlushing open sewers, concerning which 
few tests have been made in a scientific manner, is now 
being investigated by two resident graduates of Cornell, 
with probability of success. The object is to determine 
how far the effect of flushing will be felt in sewers of 
various sizes, and also bow far apart the gates or tanks 
must be placed to obtain the desired results in reference 
to the quantity of flushing water, the diameter of the 
sewer and its grade. Preliminary 
been conducted upon an open channel of considerable 
length provided with a gate; and by electrical de 
vices the instant at which the front of the wave reaches 
various points of the sewer is recorded; also, the depth 
of the advancing wave and the water depth and velocity 
at every 10 ft. of length of the sewer; also in some of 
the experiments the water is colored so that it tells its 
own history upon a long strip of paper, as it flows down 
grade. Experiments are also being conducted in the labo 
ratories upon the resistance to the flow of water through 
orifices of all kinds, varying in sizes, and under heads 
up to 300 ft. 


experiments have 


The “brick battleship LIllinvis,”” a notable feature of 
the late Columbian Exposition, is to be 
new site at the foot of Van Buren St., 
miles away from its present position. 


removed to a 
Chicago, 
This model bat- 
tleship is 348 ft. long, 60% ft. beam, with the hull built 
of brick, steel, 


sevel 


wood and concrete, resting upon piles. 
Mr. F. W. Grogan, the naval architect who built the 
‘“Tilinois’’ originally, will superintend the removal, He 
proposes to float the ship upon 13 pontoons or floats, 
each 80 ft. long, 24 ft. beam and 6% ft. deep. These 
will be arranged in three lines, one under the axes of 
the ship and a line on each side. To get the center row 
of pontoons in place, the deck will be trussed along the 
center and the three central rows of piles will be cut 
away. The floats, ballasted with water, will then be 
towed into position and solidly joined into three pon- 
toons by timbers. Long timbers or trusses will then be 
passed under the ship and will rest on blocking on the 
three lines of pontoons. Everything being ready the 
pontoons, Which have then only about 3 ins. of free- 
board, will be pumped out by a system of pipes con- 
nected with powerful steam pumps, and the structure, 
weighing 1,600 tons, will finally be lifted. The floats 
and ship will then be towed to Van Buren St. and 
floated over the new foundation and the ship will be 
settled down upon it by admitting water again to the 
pontoons. 


The Love underground trolley system has now been 
successfully used by the Rock Creek Railway Co., in 
Washington, D. C., for over one year. It was the 
outcome of Congressional action forbidding the use of 
overhead wires in the city, and yet requ ring the 
company to operate about 14% miles of their road in 
the city. The overhead wires are used for six or 
seven miles up to the line, and a halt of 10 seconds 
is sufficient for the transfer to the underground sys- 
tem. Hon. F. G. Newland, President of the com- 
pany, says that the line works well, and in the last 
winter was not disabled when the overhead portion 
was put out of service by a severe storm. The wire 
is thoroughly protected and is yet easily accessible, 
and the cost of a new system is estimated at from 
$35,000 to $40,000 per mile. Mr. Newlands thinks 
that the damage to insulation, usually ascribed to 
dampness in the conduit, really results from con- 
traction and expansion in the wire. Consequently 
these conduit wires are in about 600-ft. lengths with 
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nside the cab, is being tried on the 
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: quite simple. On the 
signal post is a reversing switch, which puts the 


or copper pole of a local battery to the line 
to the position of the signal. This line divides at the 
cabin; one part through the 
eabin, and thence to earth; 


the signal. The apparatus is 
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indicator on the locomotive 


relay and local 
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English locomotive builders are complaining that 


their business is steadily decreasing, and one reason 
for this, as we have pointed out before, is undoubted 
ly the fact that they do not sufficiently consider the 
conditions of the railways for which they build en- 
gines. Our English contemporary ‘“Transport,”’ puts 
the case very clearly as follows: 


The bitter cry of the British locomotive bulider 
that his trade is fast dying has been heard more than 
once of late. What orders there are nowadays are 
not coming to England, but going to the American 
builders. The reason may, I think, be given in an «x 
tract from a letter written home from Central Aime.i 
ca some three years back (when the English builders 
were blocked with orders) by a very competent ob- 
server, a railway man and an Engiishmap. “Uniess 
our English locomotive builders wake up they will 
lose all the trade in these new countries. They have 
no imagination and build a locomotive as if it were in- 
tended for the Northwestern or Great Northern roads, 
as rigid as a poker, and they don’t even send men out 
to see what such roads need. Then they are still 
sending out cars, etc., not fitted with the Westing- 
house brake. Our engineers are realiy 20 years be- 
hind time.” When one sees in countries such as 
Holland and Italy that all the old engines are Eng- 
lish, while the new engines are French or Swiss, or 
German, it is difficult to believe that it is not our own 
fault which has lost us the neutral markets. 


A large party of engineers residing in New York 
city and vicinity visited the works of the Ball & Wood 
Engine (‘o., at Elizabethport, N. J., on the afternoon of 
March 31 to see the new 600-HP. vertical engine, which 
the company has just completed for the Chicago Edi- 
son Co. The engine is of novel design, and will 
shortly be illustrated in these columns, 
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THE BARTISSOL PLAN FOR’ FINISHING 


THE PANAMA CANAL, 


The scheme of M. Bartissol for completing the 
Panama Canal is set forth at full length in a late 
“La Revue Technique,” from it the 
following general points are taken: 


issue of and 

M. Bartissol shows the various plans for a lock 
canal at this point, projected since the collapse of 
the sea level project. The chief feature of his 
plan is that he proposes to have only four locks in 
all, or two pairs at the ends of a central level with 
a water surface 75 ft. above sea level. The 
other projects necessitated eight and ten locks with 
122 ft. to 175 ft. above tide for the highest level. 

The lower level of the Bartissol plan of course 
means the removal of a much greater cube of ma- 
terial, and it is for the economical disposal of this 
material that he offers the following plan: He 
would first control the waters of the upper Chagres 
by dams and reservoirs, and lead the water in an 
open channel to the line of the canal. Then, com 
mencing at the level of the bottom of the canal, 
he would build a conduit parallel to the canal and 
inside the side slope of the finished bank, about 
83,000 ft. long, and falling rapidly to the Pacific. 
This circular conduit would be 13 ft. in inside di- 
ameter, lined with cement beton, and have a uni- 
form fall of about 1 ft. in 1,000 ft. This channel 
would be partly in tunnel; in masonry and possibly 
in metal. Leading into this outlet channel would 
be shafts from the excavations to be made, and 
through these shafts the debris would be thrown 
into the channel, and the quantity and velocity of 
the flow from the Chagres River would be de- 
pended upon to convey this material to the Pacific. 
The engineer figures that a velocity of flow of 10 
ft. per second would be secured, and that this was 
sufficient for the purpos® proposed. It should be 
mentioned that the grade in the discharge channel 
is uniform from point of beginning to the sea, and 
that the 13-ft. conduit is to be filled through 10 ft. 
of its height. 

M. Bartissol calculates the duty of the conduit at 
30 cu. m. per second of water from the Chagres, 
or about 1,000,000 cu. m. in a day of 10 hours. 
With 100 shafts and 400 cu. m. of debris thrown 
into each, the day’s work would represent a cube 
of 40,000 cu. m. of debris, or only about 4% of the 
total volume of flow. In figuring the transpor‘ing 
capacity of the conduit, he uses the experiments of 
Guillemain and Durand-Claye as a basis. Accord 
ing to these authorities a velocity of 0.5 ft. per sec 
ond would carry the heavier clay; 0.65 ft. would 
transport fine sand; 2.28 ft. would handle small 
gravel, and 5.86 ft. per second would transport flat 
stones. M. Durand-Claye says that a velocity of 
f.31 ft. per second will transport stones 4 ins. in 
diameter, and 7.5 ft. would carry stones 8 ins. in 
diameter. Engineer-in-Chief Duponchel is quote! as 
stating that in his own experience, verified by an 
official commission, a stream of water with a ve- 
locity of from 6.5 to 10 ft. per second carried al 
most 23% of its own volume in rock material, and 
that large stones of all dimensions were carried 
with it. M. Duponchel claims that in a conduit 
of circular section and uniform slop» the material 
earried by a current of sufficient velocity would 
not only be carried forward by rolling, but would 
be in a state of complete suspension in the fluid 
vein, and that there would be really little friction 
on the sides of the canal. Experiments made at 
th» Culebra cut, at Panama, also showed that a 
20-in, pipe, with a velocity of 7.8 ft. per second, car- 
ried for eight continuous days one-third of the vol- 
ame of water in debris; and stones 4x 4x8 ins. 
were carried with a velocity of 7.3 ft. per second. 
These experiments, says M. Bartissol, give conti- 
dence in the working of the conduit. 

M. Bartissol figures out from these data that he 
could complete the necessary work on the canal in 
four years at an expense of about $100,000,000. 

The Panama Canal liquidators, MM. Gautron 
and Monchicourt, carefully review M. Bartissol’s 
proposition. They say that his whole proposition is 
founded upon the rate of speed and facility with 
which he proposes to remove the material, and they 
doubt not but that for fine material his plan would 
work well enough. But. unfortunately, all kindy of 


material are met with in the Culebra cut; strata of 
gand and hard clay, green tufa, schistose and meta- 
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morphic rock with voleanie interstratifications, etc. 
Beds of hard clay are found, filled with pebbles, 
that only dynamite can move, though on exposure 
to the air these masses will fall to pieces in a few 
weeks. The borings made do not reach the ground 
M. Bartissol proposes to remove, and consequently 
no one can tell what material may be met with. 
It is possible also, say the liquidators, to choke the 
conduit at the bottom of the wells. They conclude 
that the transporting capacity of the conduit is 
purely conjectural, without precedent in pract ce, 
except in the handling of auriferous gravel. ‘They 
do not agree with the statement of the authorities 
quoted that there would be a continuous flow of 
material practically carried in suspension; but say 
that the forward movement would be chiefly by 
rolling, and would be intermittent in action. With 
all the economies of M. Bartissol’s project, there 
are coupled very grave uncertainties, and the liqui- 
dators do not see that the plan would afford that 
degree of security necessary to induce them to ap 
prove of it, either as to time of execution or in ex- 
pense, As M. Bartissol proposes to pass 32,000,000 
cu. m. of material through his conduit, this mass 
would rapidly wear out the sides of the channel, 
and the irregularities produced would act injuriously 
upon the flow of its contents. M. Bartissol pro- 
poses also to leave this conduit after the completion 
of the canal, as a great longitudinal drain, but 
the liquidators vigorously object to this use as an 
ever-impending danger to the canal and to traffic. 


THE CONSTRUCTION OF A SHORT TUS- 
NEL; W. VA. & P. BR. R.* 
By J. G. G. Kerry, A. M. Can. Soe. C. E. 

The West Virginia & Pittsburg R. R., a feeder of 
the B. & O. system, was built to open up central 
West Virginia. The country shows a series of heavy 
narrow parallel ridges with deep dividing valleys. At 
the divide between the Little Kanawha and Elk River 
valleys, it was found impossible to locate over the 
summit while maintaining the desired maximum grade 
of 1.5%, and the tunnel whose construction is de- 
scribed in this paper was needed to pass this point. 
The railway was built by the West Virginia Improve- 
ment Co., of which Mr. J. A. Fickinger was Chief En- 
gineer and Manager, and the contract for this work 
was let in January, 1891, to T. J. Steers & Co., of 
Weston, W. Va. 

The line passes through the north approach cut and 
into the tunnel on a 7° 30° curve, the P. T. of which 
lies some 40 ft. beyond the portal; the remainder of 
the tunnel and the south approach cut are on tangent. 
The tunnel is on a 0.25% grade falling to the south, 
and is on the summit between two 1.50% grades. The 
portals were laid out so that the cut on center line 
at the head of the portal slope would be 50 ft., the 
distance between them being 624 ft. 

The material was a soft blue clay shale, nearly dry, 
and showing little stratification. It rapidly disin- 
tegrated on exposure to the air, and tunneling through 
it without timbering would have been dangerous, if 
not impossible. The company not being p epired ito 
line the tunnel throughout with masonry at the time of 
construction, it Was necessary to use a system of tim- 
bering amply strong for several years’ service and 
large enough to contain the masonry when it should 
be built. An unusually large excavation section (18.77 
cu. yds. per lin. ft.) was rendered necessary by this 
double lining. The width was 23 ft.: height, from 
floor to springing line, 13 ft.; semicircular arch of 11 ft. 
6 ins. radius. The area of heading was 207.75 sq. ft.; 
bench, 299 sq. ft.; total, 506.75 sq.ft. The shale was 
overlaid with beds of heavy and strong sandstone dip- 
ping slightly toward the north and so low that near 
the north portal some of the sandstone had to be 
biown down to make room for the timbering. 

The excavation was all done by hand work, no spe- 
cial tunnel machinery being employed, and it was 
conducted on the general principle that nothing is so 
expensive in tunneling as a cave-in. 

The shifts were divided into heading and bench gangs, 
the foreman of the bench gang being, howevev. sub- 
ject to directions from the foreman of the heading. 
The heading gang consisted of a foreman, eight 
miners, six muckers and a “nipper;’’ and its work 
was to excavate the material from the bottom of the 
wall-plates up (7.70 cu. yds. per lin. ft.), to place the 
wall-plates in position, to erect the arches upon them, 
and to lag and pack the same. Coming back into the 
heading after a blast, the miners first pulled down 
all dangerous material from the roof, then cleared 
away enough of the debris of the blast to give them- 
selves working room, and proceeded with the drilling. 


*Condensed from a paper read March 15 before the 
Canadian Society of Civil Engineers. 
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Three sets of holes (two wet and one dry) were ys) 
ally drilled in the face of the heading; each set co), 
sisting of four holes about 4 ft. deep, the exact plac 
ing of each hole depending on the success of the last 
shot; 24 lin. ft. of hole was considered a day’s work fo 
two miners. The holes were loaded with from 4 to 4 
sticks (4s 1b.) of dynamite ap‘ece, and fired by battery 
or fuse. As far as practicable, all blasts were fired 
at the end of the five-hour spells, so that the dyna 


mite fumes might dissipate during the idle hour. The 
average fall from a heading blast was 2% ft. 
While the drilling was progressing, the muckers 


cleaned up the heading, the scaffold car, Fig. 1, being 
necessary for this purpose. This was a mounted 
platform, with height a little lower than the heading 
floor, and with its frame so arranged that dump cars 
could run right under it and be loaded through shoo: - 
from the platform above. It ran on a special track 
and was provided with long detached planks wh'ch were 
laid from the platform onto the heading floor, the muck 
being wheeled down them and dumped through th. 
shoots. The car was provided with a smali derrick fo 
handling timber, lagging and packing. 

The bench gang consisted of a foreman, eight drij 
lers, ten muckers and a “nipper;’’ and its work was 
to excavate the material remaining in the 
(11.07 cu. yds. per lin. ft.), to place the plumb posts. and 
to lag and pack behind them. After a bench blast, the 
whole gang was put at work cleaning off the rails of 
the seaffold car track, and pushing this up as way was 
mide for it, it being always run back for safety be 
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Fig.1. Scaffold Car for Tunnel. 


fore a blast. When the scaffold car was brought far 
enough ahead to communicate with the heading, the 
drillers cleared off places for their new set of holes 
and went to work on them. The bench was shot down 
in 4 ft. holds, two half-depth blasts being made for 
each hold; each blast consisted of four holes, two being 
center holes and two drilled as nearly vertically under 
the inside edge of the wall-plate as possible; the 
charges were 10 sticks of dynamite to an outside hole 
and 15 toacenterone. The drilling and blasting of the 
bench, though simple, required skillful management, 
the points to be guarded agiinst being: damage to 
plumb posts and arch timbers, danger of uncovering 
too great a length of the wall-plate at a single shot, 
and complete avoidance of any interference with the 
progress of the heading. 

The muck was taken out to the dump in side-dump 
cars of about 1 cu. yd. practical capacity run in trains 
of two, the heading muckers loading one through the 
scaffold car shoots, while the bench men loaded the 
other, the bench men having to clean up to the face of 
the bench before the next blast was ready. Where 
the rock shot down in large masses, progress was much 
aided by the use of stone flats, mounted so that the 
platforms were flush with the tops of their wheels, 
onto which heavy rock could be barred without block- 
holing or extra handling. The bench was kept about 
two wall-plate lengths behind the heading, and made 
the same average progress. This progress was about 
2% ft. per shift; the actual excavation was made at & 
rate of 5 ft. per shift, but the time coysumed in point- 
ing down odd projections, timbering, lagging and 
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packing being equal to that spent on rough excavation, 
the progress rate was only 2% ft. per shift. 

The north heading was started April 17, the south 
heading being delayed by a heavy approach cut until 
June 3. No record was kept of the monthly progress, 
irregularities of the forces and delays occasioned by 
lack of timber rendered all such records valueless. 
The headings were holed on Sept. 17, and the bench 
was finished by Oct. 15, the work having been in prog- 
ress for just six months. The heading was driven 


with great care, and no exceptional record was made 
before 


until the night 


rods tied wr 
panastone 


the holing, when two gang~ 
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Fig. 2. Tunnel Timbering. 
drove 20 ft. of heading of rapidly diminishing cross- 
section in a desperate effort to pierce the 24 ft. re- 


maining in the tunnel. The driving of the bench was 
of course limited by the heading, but after its com- 
pletion the pick of the forces were placed on the bench, 
and with gangs increased to one foreman, eight dril- 
lers, twelve muckers and nipper, the rate of progres< 
rose to 3% ft. per shift, the bench being blown in 
6 ft. holes. 

No trouble was experienced with the bench any- 
where, but the heading was frequently in bad ground. 
At the north portal the top of the heading passed inte 
a shattered bed of sandstone rock, which could not be 
shot down without disturbing a considerable amount of 
material on the portal slope. Here a 6 8-ft. drift was 
made under the sandstone, and the heading expanded 
fo its full section and timbered at the second wall- 
plate, and the first wall-plate length was driven out- 
wards, the shattered rock being caught up by timbers 
as quickly as the excavation was completed. As the 
tunnel grade fell and the sandstone rose to the south- 
ward, the heading was soon clear of the sandstone. 
which made an admirable roof for a season. The 
shale had very little adhesion to the sandstone, and 
when the sandstone bed and the tunnel section sepa- 
rated, it soon proved itself not sufficiently strong to 
hold up across the span by coming down in heavy falls, 
which left the bottom of the sandstone exposed. The 
waterial between the bottom of the sandstone and the 
top of the section was accordingly excavated, until its 
thickness grew such that the cost of its removal be- 
came an item of considerable expense when it was 
determined to hold it in place. This material where 
removed was classified as ‘fallen material.” 

Up to this point the system had been to drive a 
full heading for a wall-plate length, and then timber 
it up. This was now changed, and the heading was 
driven with an arched longitudinal section having full 
height at the end of the preceding wall-plate, and be- 
ing barely high enough at the end of the new wall- 
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Fig. 3. Half Sections of Masonry and of Centering 
for Placing Masonry, 

plate to admit of its being easily placed. The new 

wall-plate being in position, the excavation necessary 


for each of its imposed arches was made separately. 
each being erected, blocked and partially packed be- 


Centering 
for Masonry. 
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fore the excavation for the succeeding one was com- 
menced. The last arch being up, the heading was 
again driven forward for a new wall-plate. Side drift 
ing to place the wall-plates, on which the arches were 
then built as in the method just described, was tried, 
but was almost immediately abandoned as more costly 
than that method. Owing to the great care thus 
taken by the contractors in all doubtful places, neither 


fatality nor accidental interruption occurred during 
the progress of the work. 
The system of timbering is shown in Fig. 2. All 


timber was of white oak, and was carefully inspected: 
all sticks had to be in a thoroughly sound condition, 
and arch segments were rejected if they showed any 
sign of longitudinal cracking or splitting. 
of erection was as follows: 


The system 


The heading being ready, a pair of wall-plates were 
brought in, and the engineers were sent for, to su- 
perintend the placing of them. This operation is de- 
scribed further on. The wall-plates were 12x 14 ins. 
and 16 ft. long, and as the theoretical springing of the 
arch was at the lower side of the wall-plate, radial 
heds were adzed on its upper side, to make bearings 
for the arch timbers; the wall-plates were jointed by 
halving for a foot at each end. and were made in 
pairs, right and left, so that the forward end when 
in position might always show the lower section of 
the half joint, that being a material advantage in the 
placing of the plates. The wall-plates being in posi 
tien and securely blocked against outward and dewn 
ward movement, the joints were secured by tightening 
up the clamps. The detail of these clamps is shown 
in the elevation, Fig. 2. Stiffening planks 2 « 14 ins. 
and 2 ft. long were placed above and below the 
jointed plates, and drawn against them by tightening 
up bolts working through pairs of transverse straps 
These bolts and straps are entirely outside the tim 
ber, and comprise all the permanent iron in the tunnel 

The arches were 
shown in Fig. 3. 


erected on the segment centers 
The arches are of 12 « 12-in. timbers. 
in seven segments, the segments being cut to tem- 
plate, and were erected by simply laying each seg 
ment in place on the centers. The centers were 
erected by jointing the two segments by the bolts 
shown in Fig. 3, and then blocking up their feet to 
proper position; the long hook shown was driven inte 
the preceding arch, and served to hold the frame in 
position at its proper spacing; the second system of 
segment joint there shown proved the better in prac 
tice, being more readily handled. The arch segments 
being up, they were blocked solidly from the roof 
against all upward and outward movement, and 4 « 12 
in. joggle-blocks with 8-in. shoulders were placed be- 
tween consecutive arches at each joint. The centers 
were then withdrawn and the lagging commence! 
The lagging was close-laid in lengths equal to the 
arch spacing and the bottem piece bore on the pro- 
jecting back of the wall-plate. All voids back of the 
lagging were filled with braken sandstone brought into 
the tunnel for the purpose, and hand-laid. The use of 
sandstone was insisted upon because it was feared 
that the shale would deteriorate in time and yield 
under pressure if used as packing, thus giving the 
masses above a chance to start moving. The lagging 
and packing were carried up simultaneously, the pack- 
ing of the crown segment being completed from be- 
tween the next arches; and the timbering was com- 
pleted by nailing up the two line# of 1x 6-in. lacing 
plank at each joint. These lacing planks were to pro- 
tect the corners of the segments from blasts, and 
were torn down after the tunnel was completed. They 
had the demerit of hiding the condition of the jo‘nt,. 
and were accordingly omitted in bad ground 


As the bench was removed, the wall-plates were 
caught wp on the plumb posts, due watch being kept 
that no length of the wall-plates was at any time 
left without ample support. The posts were under- 
laid by 4 12-in. plank in 6 ft. lengths, and wedges 
bearing upon these planks were driven until the post 
took a full bearing against the wall-plate above. The 
posts were spaced by 2. 12-in. plank at foot and 
head. The lagging and packing were carried up simul- 
taneously from the floor level, but it was not ec n- 
sidered necessary to keep this work right up as in the 
ease of the arch lagging, and it often fell considerably 
behind, the shale on such occas‘ons proving itself am- 
ply strong to stand without support du ing the short 
period of exposure, the rate of disintegration be'ng 
very slow in the unchanging atmosphere of the tun- 
nel. No provision was made in this system for side- 
long pressure, and no need of such provision was de- 
veloped. 

By reason of the general plan of construction neces- 
sarily adopted, the company had to excavate a large 
and expensive section, but this section was reduced 
wherever practicable, and thus the clearance be. ween 
the systems of lining was reduced to a minimum, ne- 
cessitating very careful placing of the timbering. The 
wall-plates were the determining members of the tim 
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ber system, and they were, therefore, placed by the 


engineering staff The plan of operations was as 
follows: 
Taking advantage of the fact that the main tan- 


xent in the tunnel passed out of the portal at the 
curved end well within the section, this line was es 
tablished by five hubs, one over each portal, to serve 
as backsights, one on the summit and one well away 
from each po tal, in 
full view of it 
tions, and from them the line could be run right fate 
the heading when necessary. No permanent points 
were established in the tunnel, the line being always 
brought up from the outside points when required; the 
P. T. was established temporarily 
in from the tunnel tangent. The 
tunnel was a small miner's lamp with a plumb bob 
hung below the center of the flame. When the tunnel 
recourse was had to the gasolin: 
light the tunnel. These known as 
" and had a long pendant arm of gas 
pipe terminating In a bend and a small circular nest 
of burners, the plumb bob 
center of this nest. 
speediest 


such position as to command a 
These latter served as instrument sta- 


and the curve run 
signal used in th 


was smoky, lamps 


used to were 
“electric torches, 
being attached te the 
On very bad days for seeing, the 
method was to estibl sh points on the tan 
gents as far as could be readily seen, and then to move 
the instrument up into the heading and get it inte 
with the points. When needed, the line 
marked by a point opposite the forward 
wall-plates, the position of the last 
being always tried as a check. The 
bench marks 
established in the tunnel, and the wall-plate was al 
ternately shifted in alinement until beth 
were satisfactory. A miner's lamp, held close to the 
face of the rod, proved sufficient to illuminate both tt 
and the cross-hairs of the instrument. The wall-plates 
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Fig. 4. Centering for Timber Arches 
were normally set \% in. narrow, % In. high, aud 
canted slightly inwards, these allowances being made 
to provide for the unavoidable setiling under com- 
pression. When the heading was holed. the line and 
levels met within \4-in. 


The prices and cost were as follows 
11,726 cu. yds. excavation at $2.55 .... $'3 41 
742° “ packing De be aun 1,. 98 
236 “ ** fallen material 1.25 .......... 320 
308,000 ft. B. M. timber 30.00 9.00 
Total, 624 lin. ft. of tunnel.......... . $44,127 


These figures were the contract prices, the actual 
cost being probably in the neighborhood of $35,000 
In the approaches the prices were: Solid rock, 80 «ts 
per eu. yd; rock, 40 cts., and earth. 20 ets 
White oak timber was delivered on the ground for 
$15 per M., and cost $3 for framing. Common labor 
was worth $1.45 a day in the tunnel, and the miners 
were paid $1.75. 

On considering the permanent stability of 
nel, it was thought that if any ground movement 
should oceur such as would bring heavy pressure upon 
the lining, it would be in the vicinity of the portals, 
while the thmbering would decay most rapidly at the 
same place. It. was therefore detvurmined to put i 
portals and to build the masonry lining for 5 ft. at 
each end, as shown in Fig. 4. It was built, of red 
sandstone, very coarse in structure and well adapted 
to resist the action of heated The sidewalls 
were laid in courses, all stones being 2 ft. or more 
thick, and the bottom courses were extended into the 
tunnel, so that the ends of the might be 
racked off continuously from base to keystone, and 
the wall thus left in good condition for bonding ou 
the resumption of work on the lining. The 
between the plumb posts were filled with spawls in 
mortar. These walls were built with a small derrick 
set up without stiff-legs or guys, the pin at the top 
of the post being placed in an auger hole bored in the 
crown segment of one of the arches; and although the 
segment was not fastened in any way, the joint 
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the tun 


gases, 


courses 
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and lagging friction proved sufficient to overcome any ** 


atresses from the derrick tending to move the seg 
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ment. The centers rested on a % « 12-in. wall-plate sup 
ported by rough 6 6-in. posts bearing on a 4 x 12-in. 
frame sill Che frame sill was carried by wedges 
working against a 4 12-in. osmud-sill; the range of 
these wedges was large, so that the centers would be 
ohsiderably lowered when the wedges were struck, 
id the whole section of centering might then he 
run abead ou small rollers placed on the wud-sill 
With that purpose in view the posts were set far 
‘hough away from the side walls to clear the quarry 
face projections of the stones, and the first few pleces 
of lagging were omitted on each s'de of the center. 
The section of centering used was about 25 ft. long, 
the centers being spaced &% ft. ¢. to ¢.; they were built 
of three thicknesses of 1-in, plank breaking joint, and 
with a iinimum depth at joint of 10 ins.; the lagging 
Wis 24 Ins. laid on the flat; the consecutive posts 
were fastened together by irregular diagonal bracing. 
The masonry arch was 18 ins. deep, the youssoirs 
measuring 1 ft. %-in. on the intrados and the key- 
stone 1 fi. 3 ins.; all joints were 14-in., and the voids 
hetWeen the masonry and the timbering were packed 
with dry sandstone, hand-laid. By reason of the im- 
vracticability of the ordinary methods of handling 
stone in the confined space between the lagging of 
the centers and the timbering of the tunnel, special 
methods had to be resorted to. The method employed 
vas to leave an opening in the crown lagging of am- 
ple size to pass any of the arch stones. Above this 
opening a plece or two of the tunnel lagging was re 
woved, and au iron bar placed upon the timber arches. 

A set of blocks was attached to this bar, and with 
thelr aid the arch stones were run up till they passed 
through the lagging, when they were swung off on to 
it. The difflenlty was to get headway enough for the 
blocks to work in. Gas pipe rollers were placed under 
the stone, and it was run along on its side until it 
came opposite its destination, Tt was then canted up 
right, there being room to cant the stones at the 
Joints of the timber arch only, and a single rope was 
passed round it. Six men were needed to bring it to 
place, two holding back on the rope from the opposite 
side of the centering, two aiding the slipping of the 
stone and guarding its edges from spawling, and two 
masons being below to receive it, throw off the rope 
and set the stone accurately, it requiring decided 
skill to bring the stone to its right place with an even 
mortar bed under it. The keystone was run into 
place dry and grouted. The head-wall of the portal 
was a rectangular block of masonry 25 ft. ~ 26 ft. « 4 
fi. It was laid as first-class work. and the bond with 
ireh was made by creepers. It was held that it was 
necessary to support these head-walls by buttre-ses, 
it being known that unsupported head-walls in tunnels 
in the same section of the state had failed under a 
gradually increasing movement of the material on the 
portal slope, this movement sometimes only com 
mencing years after the completion of the work. 
The buttresses built were 8 ft. x 3 ft. in plan, and 
were stepped back towards the head-walls commencing 
it the springing level. 

The prices on this work were $9 per cu. yd. for 
portal masonry, $8 for side-walls and $14 for arch 
sheeting. This cost was not included in the tunn ‘| 
estimate before given, as the work was only par 
tially done, and because the detail of the lining would 
probably be altered by the employment of a cheaper 
material when transportation facilities were ob 
tained. The cost of one portal complete was: 


76.5 cu. yds, portal masonry at $0..........-- #688.50 
oi areh masonry ER Tas asx . 85.40 


and the cost per lin. ft. of lining was: 


Side walls 2.57 eu. yds at $8.00. .... 
Arch Le oo ee te 14.00... 
Packing ae et te ee 1.78. . 


Lining per lin. ft 
In the estimate before given the cost of excava- 
tion, timbering, ete., was $44,127.60 for 624 ft., so that 
the total cost per lin. ft. of completed tunnel would 
be (excluding portals, fallen. material, etc.): 
Manette... «40s. 4 4ka bore in 0.s eb aNe tee wee HB. 
Packing . MiG ae be SOE ed os kT e 2.08 
Timbering ret 
Side walls 
Areh 
Packing 


$114.26 


Mr. Jos. N. Allston was resident engineer in charge. 


and the management of the construction was in the 
hands of Mr. John E. Dougher, of T. J. Steers & Co., 
who devised most of the practical points in the system 


above described 


Cot W. Tlaywood, for nearly 50 years engineer to 
the Lomdion City Commissioners of Sewers. has 


been 
refleved from continuous attendance at his offiee and 
wade consulting engineer with his present salary of 
STL) continued in full 
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WIRE GLASS. 

The advantages of wire glass, or glass in which 
a sheet of wire netting is embedded, were pointed 
out in our issue of Dee. 21, and the advantages 
in point of strength, cohesion and consequent ab- 
senee of the liability of broken pieces are espe- 
cially apparent for such cases as windows and sky- 
lights of trainsheds and factories, pavement lights, 
ete From the report of a committee of the 
Franklin Institute, recommending the award of 
the John Scott premium and medal to Frank Shu- 
man for his machine and process of producing wire 
glass, we take the following part’culars. The 
first invention of the kind was that of Newton, 
England, 1855, and other patents were granted as 
follows: Hyatt, England, 1871; Lake, England 
(for Beconlet and Bellet, France), 1876; Arm- 
strong, England, 1887; Arbogast, United States, 
IS79; Thompson, United States, 1887; Tenner, Ger- 
many, ISSS; Sievert, Germany, 1891: Shuman, 
United States, 1892. The latter were the only pat- 
ents granted in this country for embedding wire 
netting m glass. 

In the Shuman machine the table upon which 
the glass is rolled may be heated from below 
by large gas jets, prior to beginning work. The 
table is made preferably of cast iron, and is pro- 
vided on each side with ribs of sufficient height 
to allow for the rolling of the glass, and on the 
outer edges are rails upon which the rolls travel. 
The carriage is provided with a front smoothing 
roll, a ribbed roll, and two following smoothing 
rolls, and is moved across the table by power 
transmitted by means of a sprocket wheel and 
link belt. The front roll smooths out the molten 
glass after it is poured upon the table and prepares 
it for the reception of the wire netting, which is fed 
down an inelined chute. The sheet of netting is 
preferably heated to the proper degree, so that it 
will not chill the glass. Directly back of the chute 
is «a roll independently mounted in the carriage 
and having on its periphery a series of annular 
ribs to press the wire netting into the molten 
glass. The ribs may, if desired, be so ar- 
ranged that, although all the wire is incorporated in 
the molten glass, some portions thereof will be 
pressed more deeply than others, thus corrugating 
the wire within the glass. A smoothing roll di- 
rectly behind the ribbed roll then passes over 
the glass and closes up the openings made by the 
ribbed roll and wire, completing the rolling of the 
glass. A second smoothing roll is employed to cor- 
rect the tendency of the rolled sheet, while still in 
the plastic state, to curl up over the first rear 
smoothing roll. 

The finished glass is then removed and placed 
in an annealing furnace, and after it has been an- 
nealed any glass or wire projecting over the edges 
of the sheet is cut off, and the glass is then ready 
for the market. The smoothing rolls are made hol- 
low, and the heads are perforated to admit a gas 
pipe with jets for heating the rolls before be- 
ginning work, so that they will not chill the 
glass during the process of rolling. The wire em- 
bedded in the glass not only strengthens the sheet, 
but also prevents the particles of glass from break- 
ing entirely away from the main sheet, while, on 
the other hand, the glass protects the wire against 
corrosion, as has already been noted. 

The pressure of the rolls in the later machines is 
about 50 Ibs. per sq. in. The distance ec. to e. of 
the ribs or grooves in the ribbed roll is 1 in. It 
has been found that with grooves of this size, any 
wire mesh between 4 in. and 8 ins. can readily be 
embedded. These sizes of mesh represent the ex- 
tremes of the sizes employed. A smaller mesh 
would require a groove of different size. The av- 
erage temperature of the fused glass is ab ut 
3,000° F., and it is stated that the glass may be 
rolled at about 2,200° F., although the higher tem- 
perature is evidently the better one. 

The inventions of Mr. Shuman are in practical 
operation on an extensive scale at the works of the 
American Wire Glass Mfg. Co., at Tacony, Philadel- 
phia, Pa. The works cover an area of 114 acres, 
and the plant at present consists of one main build- 
ing, 300 x 100 ft., and two auxiliary buildings, each 
20150 ft. The glass melting plant is an eight- 
pot Siemens regenerative furnace of the latest de- 
sign and capable of melting ten tons of glass per 
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day. The fuel used is gaseous, furnished by three 
Wellman. gas produeers. There are twelve anneal 
ing ovens of the Belgian type for tempering the 
glass sheets immediately after the wire has been 
inserted, and to these the glass is carried in a 
tray. These annealing ovens are heated by the 
Aerated Fuel ©o.’s system, using crude petroleum. 
The steam plant consists of one 50-HP. Babcock & 
Wilcox boiler and one 50-HP. upright boiler. Al) 
mixing and handling of glass is done by ma 
chinery. There are three sizes of rolling ma 
chines at present installed; two capable of relling 
sheets up to 24 84 ins.; two capable of rolling: up 
to 30 84 ins., and one machine capable of pro 
ducing sheets as large as 54x 144 ins. Ma 
chinery has been introduced for handling the prod 
uct wherever it could advantageously be applied. 
All the waste material is removed by tramways, 
and all ears and wagons are loaded from overhead 
tracks. The waste ends and imperfect sheets are 
utilized by separating the glass from the wire by 
means of special bending rolls. The glass broken 
off is returned to the furnace and the wire, wher 
ever practicable, utilized for other sheets. With 
the experience now gained in the operation of the 
plant, it is stated that the percentage of defective 
sheets made is so small that it does not enter as 
a factor in the cost of production. 

The rapidity with which sheets are made varies 
with the thickness. With 3-16-in., the time of roll- 
ing is 18 seconds; with 4-in., 25 seconds; with 3 
in. and over, 35 seconds. The capacity of the plant 
is 5,000 sq. ft. per day of all sizes, and it is stated 
that the demand for the product has been large 
enough to keep the works fully occupied. 

With its present facilities, which, it has been 
stated, will be extended as the requirements of 
business demand, the company is now engaged in 
the manufacture of wire glass sheets of any re- 
quired dimensions up to 4x10 ft. and from 3-16 
to Lin. in thickness. It is manifest that there must 
be a limit beyond which it would not be prudent to 
increase the dimensions of sheets on account of 
their weight and the risk of cracking in handling 
and transportation. The usual dimensions for sky- 
light and roofing glass range from 10 x 20 to 30 x 84 
ins. Sheets larger than 48x 144 ins., therefore, 
will rarely be called for. The objeetion that has 
been urged against the process because of the diffi- 
culty of cutting the sheets to desired dimensions is 
a real one, but to a great extent has been over- 
come. In the operation of cutting, the sheets are 
first scratched with the diamond, then broken across 
the cut, when the ductility of the embedded wire 
readily permits, by bending slightly to and fro, a 
sufficient separation of the edges of the cut to allow 
a thin-bladed saw to be inserted, by which the wires 
are cut through with comparative ease. In nearly 
all eases, however, the demands of the trade are 
for standard sizes, which require no cutting beyond 
that necessary to trim the edges. 

The preliminary preparation of the wire for the 
production of the higher grades of wired glass con- 
sists in first removing, the oil or grease from the 
wire by treatment with a cheap solvent (such as 
benzine), then passing the wire under a_ swiftly 
revolving roll, provided with bristles, and finally 
beneath flannel buffing wheels, whereby the wire 
is thoroughly cleansed and polished. For the best 
grades of wire glass, a specially annealed steel wire 
is used, which, after the cleansing treatment, pre- 
sents a white and brilliant surface. 


STAND-PIPE ACCIDENTS AND FAILURES.* 
By Wm. D. Pence, Assistant Professor of Civil 
Ingineering, University of Hlinois. 


Introductory. 

In view of the extensive use within recent years 
of the elevated tank, commonly known as the stand- 
pipe, in connection with water supplies, there is 
no reason for surprise in the fact that a number 
of such structures have failed entirely and that 
others have sustained more or less damage from 
various causes. The reeords of this elass of acci- 
dents heretofore published have been very incom- 
plete either as to the number of cases described or 
in the extent and nature of the information given. 

*Copyright, 1894, by Engineering News Publishing 
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The record which is here presented is the result of 
an extended investigation of the subject and it is 
believed to be more complete than any heretofore 
compiled. While it is quite possible that a few 
instances of slight damage may not be included in 
the list, an extended search indicates that no acci 
dent of importance has been omitted. 

At first thought, it may appear improper to in 
Nude in such a record instances in which the re 
wilting damage was relatively very slight, but the 
inclusion of several such cases seems fully war 
ranted by the fact that a careful consideration of 
them serves to throw much light upon the causes 
and conditions which have led to other and more 
serious accidents. 

Such a record should inelude a statement, not 
only of the conditions existing at the time of the 
aceident, but also of the principal details of the 
structure itself. In attempting to comply with 
these requirements photographic views have been 
secured in a number of cases, of which several half 
tone reproductions will be presented. 

The investigation would also lack a very essen- 
tinl feature if the question of cause of accident 
were not especially considered. To this end cGom- 
ments of a more or less critical nature have heen 
made and, in order to avoid the embarrassment 
which might result from such freedom, personal 
references of a damaging nature have been studi 
ously omitted. 

The term “ stand-pipe,” which is ordinarily re- 
stricted to relatively tall structures, is here used 
in the broader sense to include all of the forms of 
water-works tanks coming within the range of this 
record, 

While the several descriptions are, in themselves, 
of interest historically, it should be observed that 
the most valuable and instructive points in connec 
tion with the subject are developed in the classi- 
fication. The latter is believed to be the most ex- 
tensive and, perhaps, the only one of the kind yet 
made. The classification above mentioned com- 
prises a summary of the more striking facts de- 
veloped in the detailed description and is accom 
panied by a brief discussion. Al hough the facts 
have, to a great extent, been compiled through ref 
erence to the files .of technical periodicals, many 
of the more important points have been communi 
cated to the writer and have not heretofore been 
published. Much of importance has been obtained 
only through persistent research and, in several 
instances, obscure sources of information have 
been reached by chance. The list of special ref- 
erences accompanying each description includes all 
sources from which facts have been drawn. ‘The 
writer desires to here acknowledge the uniform 
courtesy and attention which his inquiries have re 
ceived. 

Cleveland, O., 1868. 

The earliest stand-pipe failure of which a record 
is available occurred at Cleveland, O., early in 
1868. The only mention of this accident to be 
found is the following brief account given by J. D 
Crehore: 

Sometime in the spring of 1868, in Cleveland, O., a 
new wrought iron tank 60 ft. in diameter and 
filled: with water to the height of 18 ft., burst 
and fell asunder. The thickness of the single-riveted 
sheets composing this tank did not exceed 4-16 in. 

Diligent inquiry has failed to develop anything 
definite except that the tank in question did not 
belong to the water-works system of the city of 
Cleveland. A suggestion that it was a new oil 
tank being tested Ly water pressure seems plausible, 
put no facets either confirming or disproving this 
supposition could be secured. 

Under the conditions above stated the unit stress 
upon the 3-16-in. plate, assuming 50%, efficiency in 
the single riveted joints, would have been about 
30,000 Ibs. per sq. in. This fact in itself fully ex- 
plains the accident, although other conditions, such 
as defects in individual plates, may have had some 
bearing in hastening the destruction of the tank, 

teferences.—Van Nostrands’ “Engineering Maga- 
zine,’ Vol. XXV., p. 330 (October, 1881). Correspond- 
ence with the Water Department and with the Stand- 


ard Oil Co. (1893). Correspondence with W. W. Cre- 
hore, C. E. (1893). 


Jersey City, N. J., Dec. 31, 1869. 


On Dee. 31, 1869, the stand-pipe at Jersey City, 
N. J, collapsed and fell. It had been constructed 


_in 1859 of plate iron % to 7-16 in. thick, and con- 
sisted of two parts, the lower portion being 160 fr. 
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in height and having a diameter of 6 ft. at the 
bottom and of 4 ft. at its top. Resting upon, and 
braced to, the lower section by angle irons was a 
small cylindrical tank 10 10 ft.. making the en 
tire height 170 ft. It is said to have been riveted 
together in’ a horizontal position and afterward 
hoisted inte place, which fact, it will be seen, prob 
ably weakened the structure 

The following statement by the engineer in charge 
of the pumping engine at the time of the accident 
has been secured through the courtesy of Mr. W. 
W. Ruggles, Chief Engineer of the Jersey City 
Water Department: 


The weather for a week previous to its fall had been 
about zero in the warmest part of the day, and for 
three days before its fall the temperature ranged from 
2 to 10° below. The stand-pipe was nearly choked 
with ice. The engineer turned a steam pipe 2 ins. in 
diameter into the stand-pipe just above the discharge 
pipe, and tried in that manner tn dislodge the ice. 
It relieved it partially and would probably have rem 
edied the matter entirely, but for what followed. The 
tank, 10 ft. in diameter, which rested on top of the 
pipe, 4 ft. in diameter, was loaded with ice 314 ft 


thick. The ice in the stand-pipe was from 2 to 3 ins 


thick, and the weather bitter cold. The wind, which 
had been in the northwest, suddenly turned to the 
southwest, and grew very warm. The sun and the 
wind together melted the ice on the south side of 
the pipe somewhat, and it toppled and fell. The pipe 
buckled at the point where, at the time it was hoisted 
into position, the lashings had been put about it. 


In falling, the stand-pipe brok» into three picces. 
A statement which has been made to the effect that 
it was “repaired and re-er.cted.” is incorreet: for 
au new stand-pipe, having a height of Ia fr. and 
diameters of 6 ft. 6 ins. and 4 ft. at base and top. 
respectively, was built on the site of the former one 
In IS72, a brown-sione and brick tower, 210 ft. 
high, was built, inclosing with the above stand 
pipe, a second one erected in 1871. The latter, situ 
ated 15 ft. from the other stand-pipe, is also 160 
ft. high, but it has a uniform d.ameter of 6 ft 
Both of them received a coating of silicious ¢ yrLpe 
sition to prevent oxidation. 


References.—Engineering News, Vol. VILL, p. 226 
(June 4, 1881). ‘Proceedings of American Water-Works 
Association,’’ 1888, p. 106. “Engineering and Building 
Record,’ Vol. XVII, p. 337 (May 12, 1SSS8). Engineer 
ing News, Vol. XX., p. 272 (Oct. 6, 1888). “Manual of 
American Water-Works,”’ 18S9-"90, p. 208. Correspond 
ence with Chief Engineer, Jersey City Water Depart 
ment (S83). 


Sandusky, O., Oct. 20, 1878. 

This stand-pipe, built in 1876-7, is of stee? and 
consists of two concentric shells, the outer, 25 « 1S) 
ft., and the inner high-pressure pipe, 3x 220 ft. 
The thickness of the outer shell ranges from 7% 
to 5-16 in., the bottom course being leaded into 


il 
segmental cast iron shoe which is set in a groove 
cut into the rock. The anchorage consists of twelve 
1%-in. iron rods riveted to the second course of 
plates and wedged and leaded 3 ft. deep into bed 
rock. 

The high-pressure pipe originally had a thickness 
of 14 in. for the first 100 ft., 3-16 in. for the see 
ond 100 ft. and \ in. for the remaining 29 ft. An 
accident which occurred to this inner stand pipe 
is thus described in the Annual Report of the San 
dusky Water Department for 1878: 

During a fire on the afternoon of the 20th of October, 
the fire pressure-pipe burst at a point 50 ft. below top 
of large tank. The reaction caused by the water es- 
caping through the rupture buckled over the pipe and 
forced it against the side of the large tank with great 
violence, breaking it in a second place, bruising and 
otherwise injuring a section of about 25 ft. 

In repairing the damage caused by this accident, 
it was considered best to use 4-in. plate, which re 
quired the removal of the section of 3-16-in. plate 
below the point of rupture. According to the above 
authority, “as the pipe stands the shell has a 
thickness of 44 in. for the first 140 ft., 3-16 in. for 
6O ft. and \ in. for the remaining‘ 29 ft.” 

It is a noteworthy fact that the Sandusky stand 
pipe was a pioneer structure of its class, not only 
in the boldness of the design, but also in the char- 
acter of the requirements for plate-metal. In ref- 
erence to the latter, Mr. J. D. Cook, the engineer 
of the structure, says: 


The plates and rivet rods were manufactured with 
the greatest care and uniform fidelity by the Otis Iron 
& Steel Co., of Cleveland, O., and possessed a tensile 
stretigth (as shown by numerous and careful tests), 
ranging from 67,000 to 85,000 Ibs., with elastic limit 
of 30,000 to 45,000 Ibs. per sq. in. of sectional area. 


No reference is above made to reduction of area 
or to elongation in the test specimens, but the 
range in tensile strength about corresponds to the 
grade of structural steel now designated “ high 
steel.” Although the ductile properties of the latter 
grade of steel are now regarded as too low in the 
better practice of tank construction, the use of 
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that or its equivalent gfade at the date referred 

was undoubtedly a step in advance. Unde the 
striet system of inspection during construction it 
ix improbable that seriously defective material ot 
werkmanship of any kind was admitted, and 
the nominal working stress in the 3-16-in 


sSiliee 
plate in 
Which the initial rupture took place was well with 
in the limit of safety, it would seem that the ae 
cident was due to some influence brought to bear 
after completion of the stand-pipe. 

The latter seems to have been the case, for it 
is credibly stated that previous to the accident of 
Oet. 20, ISTS, above deseribed, the inner pipe was 
inadvertently pormitted to be empty while the an 
nular space between the two shells was full of 
Water (2 condition against which the designer had 
expressly advised); this “caused its first collapse, 
buckling against the walls of the large pipe at 
opposite sides,” 

The accident last above described was evidently 
the more critical of the two, for it not only ex 
posed the greatest inherent weakness of the inner 
stand-pipe, but alse probably developed the thaw 
to whieh the later failure was due. The eontrast 
in the existing conditions in the two eases war 
rants double mention in the classification Vhe 
exact date of the earlier aceident was not available 
It should be observed that the main outer shell sus 
tnined no damage in either case 


References. Sandusky Water Department Report 
IS7S Tenth 


Census, Vol. XVII Water Supply of 


Cities, p. 61 Engineering News, Vol. XVI p. 316 
(Noy, 13, 1ISS6). San'tary Engineer. Vol XV., pp 
2o-260 (Feb. 12, 1887). Manual of American Water 
Works. LSS0-"O p. Sl Correspondence with the 


designing and consulting Engineer (isin) 


(To be continued.) 


TESTS OF A STIRLING BOILER 
Some evaporative and capacity tests were recently 
made by Mr. Geo. H. Barrus, M. Am. Soc. M. E., 
on a 250-HP. Stirling boiler in the power house of 
the Portland (Me.) Electric R. Ro Co. The boiler 
has a grate surface of 57 sq. ft. and a water-heat 
ing surface of 2,552 sq. ft. The system of firing 
followed was to supply coal in small quanrities upon 
the front of the grate to a depth of 4 to 6 ins 
Once in about three firings the incandescent coal 
on the front of the grate was pushed back to cover 
the rear end. The two tests for economy were 
made, as will be seen, with a very light draft and 
a moderate rate of combustion. The detailed fig 

ures are as follows 
Date, Ste 


: Jan. 21 Jan 
Total quantities: 
Duration . ‘ hrs 7.52 ST 


. . ‘ a ve 
Dry coal consumed ince. wood 
equivalent was Ibs 407 5.713 
Ashes and clinkers... “ee 240 i) 
Combustible consumed. . = LUOGT >. 223 
I’. «. of ashes and clinkers. 5.6 st 
Water evaporated .. Ibs. 45,411 W217 
Hourly quantities: 
Coal consumed...........1bs. 972.7 606.6 
Coal per sq. ft. of grate , LO. 11.60 
Water evaporated. . ; = 6,088.7 TOL 5 
Equiv. evap. from feed at 100 
to 70 los. pressure ; 5 ASD 6.4011 
Hi’. developed on basis of 30 
lbs., from 100° to 70 
ivekevced oostnde0eeone 183.0 213.4 
Equiv. evap. per sq. ft. heat 
ing surface . ‘ Ibs. 2.15 2.51 
Averages of observations: 
Boiler pressure. . : tbs 113. 123.3 
Temp. of feed water.....deg 210 zie 
Temp. of flue gases...... “ 437. 478. 
Draft suction. ‘alias ins. O.07 on 
I’. ¢. moisture in steam O.06 
Results: 
Water evaporated per Ib. of 
Oe 58.25 ee isa wen . lbs. 10.544 10.54 
Equiv. evap. per Ib. of coal 
from and at 212°...... Ibs. 11.018 11.025 


Squiv. evap. per ib. of com 

bustible from and at 212 

ibs 11.672 12.061 

Two capacity tests of this boiler were also made 

which are notable on account of the small per 

centage of moisture in the steam. The figures are 
as follows: 


Date, 1893. Dec, 14. Dec. 19 

Draft area. Full. Reduced 

I i hes ks One as 6 a 20 20 
Water evaporated ........... 24,907. 23,500 
Water evaporated per hr.. 12.4085 1h 


Equiv. evaporation per hour 
from feed at 100° to TW 


a ere 11,398.6 1O,.753.4 
HD. developed on basis of 30 

lbs. from 100° to 70 Ibs HP. oO 357.8 
P. ¢. in exeess of rated capac 

Da satin ta daca giliens amd-on 52 $33.1 
Equiv. evap. per sq. ft. heat- 

ing surface pr, hr.....lba. 4.46 2 
Average boiler pressure... “* 128.7 12s 
Ave. temp. of feed water.deg. 208.4 207.5 
Ave. temp. fine gases...deg. Above @") 
Average draft suction. ...ins O44 O44 


I. « moisture in steam. . ow 
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A FLYWHEEL PUMPING ENGINE FOR 
HEAVY PRESSURE. 
(With inset.) 


We illustrate on our inset sheet this week and 
show herewith a perspective view of a pressure 
pumping engine of unusual size and power, de- 
signed to work against a pressure of 3,000 Ibs. per 
sq. in. and to deliver 125 gallons per minute, thus 
developing, when working at its full capacity, a 
total of 218 HP. The steam cylinders are com- 
pounded and are respectively 22 ins. and 42 ins. 
in diameter and have a stroke of 36 ins. They are 
designed to use steam at 125 Ibs. pressure; and 
when delivering the amount of water above stated 
the flywheel runs at 40 revolutions per minute. The 
engines can be safely run, however, at 60 revolu- 
tions. The water is delivered to an accumulator, 
from which it is led to various hydraulic machines. 

While the engine is designed for the pressure 
above stated, in every-day use 2,500 Ibs. per sq. 
in. is the usual pressure maintained. ‘The plant 
consists of two duplicate engines, each connected 
to a Wheeler surface condenser placed beneath the 
floor, and each engine drives its own air and cir 
culating pumps. 

The tlywheel enables the steam to be cut off be 
fore the end of the stroke, and is claimed to effect 
a marked improvement in the fuel economy. The 
engines are, of course, so connected to the accumu 
lator as to start and stop automatically. A gov 
ernor is attached to each engine and regulates the 
speed, preventing the engines from starting too 
quickly in case of a sudden draft on the mains. 
Should a main burst, the governor flies up and 
stays there, so that the engine cannot run away. 
The friction loss in the engines is said to be only 
5 

These two engines were designed by Mr. Ernest 
W. Naylor, M. Am. Soc. M. E., for the United 
States Projectile Co., of Brooklyn, N. Y., and re 
place two pairs of tandem compound = con- 
densing pumps of the common  direct-acting 
type. We are informed that the direct-acting pumps 
required a steam pressure of 125 Ibs. and the boil 
ers had to be forced to keep up the steam pressure. 
The new flywheel pumps give 100 to 125% more 
water at the same pressure and will work with 40 
ibs. less boiler pressure. Mr. Wm. H. Law, the 
engineer of the United States Projectile Co., states 
that the old direct-acting pumps used on the aver- 
age 15 tons of coal per day, while the Naylor en- 
vines when doing a corresponding amount of work 
consume only 6 tons per day. 

The type of engines designed by Mr. Naylor are 
built by the General Mfg. Co., of Bound Brook, 
N. J., which company is now the sole builder of 
hydraulic machinery under Mr. Naylor’s patents. 
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GEYELIN-JONVAL TURBINES IN PLANT OF 
THE NIAGARA FALLS PAPER CO. 
By Emil Geyelin, Designing Engineer. 

The firm of R. D. Wood & Co., of Philadelphia, 
started last month the Niagara Falls Paper Co.’s 
three turbines, which are the first hydraulic motors 
to discharge into the great Niagara tunnel. These 
turbines are each of 1,100 HP. and work under a 
head of 140 ft. 

According to the contract under which they were 
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April 5, 1894. 


_ The first consideration was to group six turbines 
into as small a pit as possible so as to occupy mini- 
mum space, allowing only for the proper water- 
ways in addition to the turbine casings and hy- 
draulic gates; it being well understood that every 
square foot of pit thus saved not only reduced the 
cost of blasting the pit out of the solid rock for the 
whole depth of 156 ft., but it also reduced the 
length of the numerous girders and girder frames 
which became necessary to steady the bearings of 
the turbine shafts. 


VERTICAL SECTION OF GEYELINJONVAL TURBINE OF 4,100 HP. FOR NIAGARA 
FALLS PAPER CO. 


built, the arrangement of the wheel pit, with the 
superstructure to hold the turbine shafts, was to be 
such as to permit the placing of additional turbines 
in the same pit. It was further stipulated that the 
power of the three turbines was to be transmitted 
to three horizontal shafts, each shaft to make 200 
revolutions per minute when doing full duty. 





THE NAYLOR CROSS:COMPOUND FLY-WHEEL PUMPING ENGINE FOR HEAVY PRESSURE. 


The engineer of the Niagara Falls Paper Co., Mr. 
A. B. Tower, required the three first turbines to 
transmit their power to the same side of the pit, and 
stipulated the distances apart of the horizontal 
shafts. Had it been otherwise, it would have been 
a comparative easy matter to have grouped the 
three wheels under contract around one penstock. 
The following is an outline of the methods employed 
in solving the problems presented in the design of 
the plant: 

First, as to the penstock we had a given quan- 
tity of water to be brought in the most effective 
manner to the turbine casings. The penstock had 
to be designed to supply ultimately four turbines 
of 1,100 HP. each, so that a future penstock would 
he required to supply only two turbines. 


From the number of horse power and the height 
of fall, it was readily computed that’ with an effi- 
ciency of 80%, it would require 5,186 cu. ft. of 
water per minute for each turbine; in other words, 
this penstock had to be so proportioned as to bring 
20,744 cu. ft. of water per minute to the turbines 
with the highest efficiency. Assuming a velocity 
for the water in the penstock of 145 ft. per min- 
ute gave a diameter of 13 ft. 6 ins. for the pen- 
stock. The turbines, according to the calculation, 
were required to be 4 ft. 6 ins. in diameter; but 
with the view of meeting what was judged to b- 
the necessary diameter of the driving bevel wheel 
this diameter was increased to 4 ft. 8 ins. and there- 
by a speed of 260 revolutions was attained when 
the turbine is doing full duty. To allow sufficient 
waterways around the guide-wheel and hood as it 
approaches the turbine proper, the casing of the 
turbines was made 8 ft. in diameter. With these 
main dimensions it beeame possible to bring the dis- 
tances between the center of the penstock and the 
centers of the turbine to 13 ft. 6 ins. as a minimum. 
This enabled us, by placing the fowt inlets at an 
angle of 45° to the main inlet, to make 28 ft. the 
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April 5,1894. 


minimum width of the wheel pit. The length of 
the pit was controlled by the required space be- 
tween the three horizontal shafts (33 ft.), which 
brought the length to 43 ft. 

At the bottom of the penstock, as provision had 
to be made to ultimately supply four turbines, it 
was necessary to provide four openings, each 66 
ins. in diameter, or sufficient to admit, without 
throttling, the necessary quantity of water to each 
turbine. As these openings had, however, to be dis- 
tributed on the whole periphery, it gave but two 
openings on each side, which served to sipply tur- 
bines No. 1 and No. 2. To supply turbine No. 3, 
although the iron of the ponstock was 4 in. thick, 
it was deemed unsafe to provide a fifth opeuing in 
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the same plane. To meet the ciilicaity the fifth 
opening was provided, 18 ft. nigher, which thence 
joined the truncated section of the futuce edditional 
penstock 9 ft. in diameter, to which the third tur 
bine is attached. 

As to the turbines and their component party, the 
yvreat advantage was early seen of adopting the in- 
verted plan, whereby the great weight of the shafts 
and gears would be to a large extent counter- 
balanced by the upward pressure. Two main 
features in the turbines required special attention: 
First, the movable and guide wheels had to be so 
planned as to give the proper speed and power neces- 
sary; second, the gates and gate motions had to be 
so designed as to be moved quickly up and down 
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by the governors under the pressure of 60) Ibs. per 
sq. in. 

Regarding the proper speed of the turbines it 
should be said that this was in part controlled by 
the bevel wheels which transmit the power to the 
horizontal shaft. It was judged unsafe to make a 
smaller set of bevel wheels than those now in 
operation, and we were therefore forced to increase 
the diameter of the movable wheels slightly, which 
brought the speed of the turbines to 260 revolutions 
per minute. With the view of obtaining finer lines 
and a great durability of the movable wheels, the 
rims were made in bronze. They are 4 ft. S ins 
in diameter and have 30 apertures. 

For the gate and gate motions the Geyelin-Jonval 
patent gates have been adopted. These are pro 
vided with stout sleeves, each weighing 2,S00 Ibs., 
sliding outside the guide wheels to hoods. When 
closing these sleeves are guided by four rods whieh 
extend above the turbine casings some 10 ft.. wher 
they ure united and attached in each case to a yoke 
which is suspended from a lever. To the end of 
this lever a wire rope is attached which extends te 
the mill floor above and, passing over a pulley 
drops down some LO ft. To its end is attached a 
counterweight which largely counterbalaneces the 
weight of the gates and rods. 

While the steps under the turbine shafts are 
designed to receive the weight of the turbine, shaft 
and gears above in case of an accident, yet they 
are in bo way intended to carry any weight while 
the turbines are in operation. In connection with 
each step there is below the turbines an adjustable 
guide bearing lined with lignum-vitae, which serves 
to guide the turbine shafts inside the casings. 

Coming now to the design of the superstructure 
io firmly hold the upright turbine shaft, special at 
tention was given to the section close to the turbines 
and to the section close to the bevel pinions which 
deliver the power to the horizoutal shafts. In each 
cuse Wwe provided heavy cast iron girders: the bot 
tom girder being 30 ins. deep and 18 ins. broad, sup 
ported in the center by two columns. For the upper 
part near the gears we have for each shaft a double 
framework, also in cast iron, giving support to 
two ample bearings. 

Tn addition to the above provisions for steadying 
the shafts, each shaft is provided near the bevel 
gears at the top with a thrust bearing, intended to 
tuke any upward or downward pressure which oe 
curs in the turbine while working with different 
gate openings. Thus when the turbine gates are 
half open, the pressure on this thrust bearing ‘is 
downward, and when full open it is upward. 

The most interesting feature connected with this 
work was the design of the gears to transmit the 
motion to the three line shafts. The speed of these 
shafts was required to be 200 revolutions per min 
ute, and the amount of power to be transmitted 
and the bearing surface required brought the ex 
ternal circumferential speed of these wheels to 
4.000 ff. per minute. 

The more I studied the problem the more I be 
came convineed that with the certainty of having 
to meet sudden violent changes amounting to 100 
or 200 HP., nothing short of mortise wheels would 
answer. The very fact of having to meet these 
changes in power transmitted led us to employ com 
paratively soft material (wood) for the driven gears. 
This brought about a diameter of the wheels which 
could not safely be reduced, yet such a cireum- 
ferential velocity has thus far, so far as I can 
learn, never been attained in gears transmitting 
large power: I could find no record of any speeds 
above 2,800 ft. per minute. Necessity forced me to 
adopt the unprecedented speed of 4,000 ft. per m'n 
ute. The safety of these gears at such high speeds 
required that their shafts be firmly secured to pre 
vent springing, and that the periphery of the mor 
tise wheel should be strengthened. To secure the 
first requirement, a formidable system of interlocked 
cast iron girders spanning the wheel pit and firmly 
anchored into the masonry was erected. This frame 
work, without including the pedestals (four to each 
pair of wheels), required 270,000 Ibs. of metal. By 
the use of a ten-ton traveling crane this difficult 
work was all erected without accident to the men 
in charge. 

Under the intel gent supervision of Mr. Walter 
Wood, M. Am. Soc. M. E., the engineers of the 
Camden works rendered me valuable assistance in 
proportioning this important work. 
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PERSONALS. 


Mr. William Nelson has been elected City Engineer 
amd Superintendent of Sewers at Laconia, N. H. 

Mr. Michael Keegan, railway contractor, died March 
2 at Louisville, Ky. 

Mr. R. BE. Newmeyer, Borough Engineer of Bethle- 
hem, Va., has been put in charge of the Bethlehem 
water-works in addition to his other duties. 

Mr. George ©. Baker, inventor of the Baker subma- 
rine torpedo boat, deseribed in our issue of Sept. 21, 
1803, died at Washington, D. C., March 23. 

Mr. A. ‘T. Dice, Superintendent of Signals of the 
New York Central R. R., has accepted the position 
of Division Superintendent of the Philadelphia & 
Reading R. R., with headquarters at Atlantic City, 
N. J. 

Mr, Kdward B. Wall, M? Am. Soc. M. E., Assistant 
to the First Vice President of the Pennsylvania lines 
west of Pittsburg, died on April 1, at a Pittsburg 
hosplial from peritonitis and shock followang an 
operation for appendicitis. Mr, Wall had been tlh for 
several days, but had exhibited no dangerous symp- 
toms until Saturday, March 30, when he began to fail 
alarmingly. On Sunday morning he was taken to the 
hospital, where the operation was performed, but ap- 
parently too late for successful resuits. 

Mr. Wall was only 38 years old at the time of his 
death, but he was already one of the best Known, as 
he was one of the most brilliant men in the railway 
service of the country, and he was unquestionably in 
the line of direct and rapid promotion to the highest 
positions in the gift of the great corporation to which 
his service has been confined since he entered it in 
1876. He was born in Kingston, N. Y., April 25, 1856, 
and graduated from the Stevens Institute in 1876, in 
the fourth class, and the first large class (16) ever 
graduated from that instituiion. The ability displayed 
in his thesis, which was on the subject of car-framing, 
wus the immediate agent in attracting the attention 
of the Pennsylvania officers to him, and led to his ap- 
pointment on the staff of the Superintendent of Mo- 
tive Power, under the enlightened policy of that road, 
which puts a certain number of such young men in 
training as possible material for managing officers, 
He was 20 years old when thus appointed. At 23 he 
was an inspector of materials and a car designer; at 
26 an assistant master mechanic; a few months later 
assistant engineer of the motive power department, 
and at 27 he was appointed Superintendent of Motive 
Power of the Pennsylvania's Southwest system, proba- 
bly the youngest age at which any man was ever ap- 
pointed to so responsible a position in an old estab- 
lished company. This position he held with distin- 
vuished credit to himself and to his company for ten 
years, but in March, 1808, he was promoted to his 
present position. s 

Mr. Wall's greatest public service was in connec- 
tion with the automatic coupler issue. He took an 
active part in the Master Car Builders’ Association 
after its reorganization with representative members, 
and to him more than to any other ove man was due 
the admirable work of that association in connection 
with the automatic coupter question and the advanced 
status of practice to-day. He was universally liked 
and respected, and his unt'mely death will be deep!y 
regretted by all who knew him. He leaves a widow 
and one son. 


SOCIETY PROCEEDINGS. 
ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
meeting on March 17 102 members and visitors were 
present, Mr. J. 8S. Robinson dealt with the discussion 
on Professor Marburg’s paper on “Designing of Plato 
Girders,”’ presented at the last meeting (Pngineering 
News, Mareh 22), and stated that as a rule specifiea- 
tions here call \for a metal too hard to give best re- 
sults. In England and on the Continent, where struc- 
tural steel is more universally used than in the United 
Stites, a softer steel is used than is ever put into simi- 
lar werk here; the ultimate strength not exceeding 60,- 
000 Tbs per sq. in., and averaging nearly 57,000 Ibs. with 
an elongation of about 30% and a reduction of over 50%. 
One of the advantages of this softer steel is that 't 
cannot be injured by careless or ignorant shop work, 
and it is even difficult to burn it. It is also more 
homogeneous and is much less Hable to injury in the 
rolling mill, Mr. E. R. Kellar then spoke of some of 
the results obtained in the government investigations 
of American timbers carried out under the supervision 
of the U. S. Forestry Bureau. He described the ap- 
paratus and methods of testing used by Prof. J. RB. 
Johnson, and spoke of the deductions from these tests 
as mide by Professor Johnson. Mr. F. H. Lewis pre 
sented a paper on the new building law of Philadelphia, 
enacted in June, 1893. He pointed out what he con- 
sidered serious defects in matter and arrangement. 
This paper was discusssei by a number of members 
present, and the general opinion seemed to be that the 
new law was too verbose, being made up of clippings 
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from other laws loosely put together and conflicting 
and obscure in meaning. lL. F. Rondinella, Secy. 


ENGINEERS CLUB OF ST. LOUIS.—At the meet- 
ing on March 21, Mr. 8. Bent Russell addressed the 
club on the leading engineering feitures connected 
with the water-works extension, to,ether with the o:- 
ganization and methods of the eng.neering force. Par- 
ticular attention was pid to the question of de‘er- 
mining the design of inlet tower, intake tunnel, eu 
gine house and conduit, toge:her with a description 
of the methods employed in construction and the dit- 
ficulties encountered. The conduit is about 37,000 fr. 
long. From the Chain of Rocks to Baden it is 11 fr. 
diameter, and is expected to deliver 100,000,000 gat- 
lons per 24 hours. From Baden to Bissell’s Point it 
is 9 ft. diameter, and has a capacity of 65,000,000 ga1- 
lons. These calculations are based upon a computed 
velocity of 2 ft. per second. Wm. H. Bryan, Secy. 


LIVERPOOL ENGINEERING SOCIBNTY.—At_ the 
meeting on March 14 a paper was read by Mr. C. R. 
Bellamy, Superintendent of the Gas Department, Liver- 
pool Corporation, on the “Progress of the Science of 
Gas Combustion,’ After dealing with the magnitude 
of the gas industry in England, involving an annual coal 
consumption of 11,000,000 tons and producing an income 
of $92,500,000, he referred to the great waste of gas due 
to general ignorance of the simple laws governing gas 
combustion. Reference was made to the importance 
of adjusting the pressure of the gas to the requirements 
of the burner, and it was shown by experiment that the 
gas consumed by an ordinary burner might vary under 
the usual fluctuations of pressure in the gas com- 
pany’s mains between 4 and 10 cu. ft. per hour. The 
great economy was pointed out of using ‘‘governor”’ 
burners, in which the consumptidn is permanently ad- 
justed to the requirements of the burner, insuring uni- 
formity both of gas consumption and I'ght. He dealt in 
detail with the merits of the various forms of all the 
gas burners at present in use, and proved by experi- 
ment that some burners were capable of yielding ten 
times as much light from a given quantity of gas as 
other burners of inferior type. 

ENGINEERS’ CLUB OF CINCINNATT.—At the 
March meeting Mr. C. Wood, Chief Engineer of the 
Cincinnati, Hamilton & Dayton R. R., read a paper 
on the construction of a new fre’ght house recently 
built by his company at Cincinnati for outbound busi- 
ness. The principal building and an additional cov- 
ering for a platform of brick piving are constructed 
of iron work, having posts of four angles latticed, 
resting in cast iron shoes filled with concrete. The 
purlins, trusses and all parts are of iron. The sides 
above the sash over the doors and the roof are cov- 
ered with galvanized iron. The floor is of 3-in. oxk 
on stringers bedded in cinders. Rolling steel shutters 
are used, made in two 10-ft. parts, in 20-ft. space, 
with the post between hung on a pivot to permit its 
being swung back. thus making an opening 20 ft. in 
the clear. The particular feature was the difficulty to 
be overcome from the peculiar situation, the shape of 
the lot being approximately triangular, and the grades 
of the streets fronting on two sides being such that 
their intersection at the corner of the building was 
some 15 ft. higher than the grade of the streets at 
the crossing of the railway. This necessitated a 
grade in the floor of the building from the street to 
the tracks, a grade in the building from one end to 
the other, a grade in the tracks adjoining the build- 
ing and a change in the direction and width of the 
building, which required «a separate plan for each 
panel and truss throughout the structure. These dif- 
ficulties were all overcome in the design adopted. 
The building is 684 ft. in length and the eutire ar- 
rangement gives a capacity of 106 cars. 

J. F. Wilson, Seey. 

CENTRAL RAILWAY CLUB.—At the meeting at 
Buffalo on March 28, Mr. Waitt (Lake Shore & Michit- 
gan Southern Ry.) and Mr. Mitchell (New York, Lake 
Erie & Western R. R.) referred to their use of brake 
instruction cars and schools, the Erie having a school 
at each division terminal shop. Mr. Higgins (Lehigh 
Valley R. R.) referred to the importance of devising 
some arrangement which will prevent the closing of 
stop-cocks by people who have no business to meddle 
with them. If this is done one cause of accidents oc- 
curring because the air-brakes do not work will cease. 

Mr. Mitchell said there had been cases on the Erie 
where a stop-cock was undoubtedly closed by tramps. 

Mr. West (Ontario & Western Ry.) suggested that 
this could be overcome by requiring enginemen to 
make an application of air at 1,000 yds. after leaving 
a terminal point. This is the practice on his road. 

Mr. Bronner (Michigan Central R. R.) was of the 
opinion that as the use of air-brakes increases planis 
will have to be estabiished for proper testing and the 
repairing of defects. It was the experience of his road 
that the closing of angle-cocks on the tender oc- 
curred most frequently, and for this reason all such 
angle cocks have been removed. 

Mr. Chubb, referring to this last remark, said that 
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the accidental or willful closing of angle-cécks occurred 
on the tanks of tenders, and every one of these cocks 
having been removed, no more trouble from this source: 
was expected. Experience had shown that if angie 
cocks were found closed in the train line, it was due 
to the failure of the trainmen to open them. In Mr. 
Chubb’s opinion the use of angle-cocks in passenger 
service was entirely unnecessary, 

Mr. Petrie explained how the testing plant of the 
New York Central R. R. at East Buffalo is con- 
structed and operated. It is not the custom to test 
each car separately, when 10 or 15 can be coupled to- 
gether. Repairs of some kind have to be made to 
about 20% of cars equipped with the air-brake, ana 
not one car in 1,000 has to be switched out for repairs. 

Mr. Small (Buffalo, Rochester & Pittsburg R. R.) 
stated that a plant was maintained on that road simt 
lar to that of the New York Central and the results 
were the same. 

Mr. Sutherland (Chicago & Grand Trunk Ry.) fa 
vored an instruction car, no man to be given a place 
until he is able to pass an examination. 

Mr. Miller (New York, Chicago & St, Louis Ry.) re- 
ported that all enginemen, firemen, conductors, in- 
spectors and brakemen had been required to. go to 
school on the air-brake car. The result is that all 
are well educated, and the amount of air used has 
been reduced two-thirds. Rough handling of cars is 
of rare occurrence, and when it takes place the eng: 
neer is taken off and sent to school again. 

Mr. Mitchell expressed the opinion that once a year 
was often enough to oil brake cylinders, with the aver 
age mileage of 20 miles a day that freight cars are 
making. 

Mr. Chubb said this was the experience of the Mich 
igan Central. He had found cylinders that were fairly 
well lubricated at the end of two years. 

Mr. Petrie found little trouble with dry cylinde: s. 
but favored turning the piston half way around. 

Mr. J. B. Morford, Superintendent of the Cana la 
Southern Division of the Michigan Central R. R., then 
read a paper on the “Requirements of a Typical Yara 
at Large Interchange Points and the Characteristics 
of and Difficulties in Terminal Yards,’”’ in which he 
referred to the inadequate accommodation generally 
found and the slowness in making improvements. 


A typical yard at an interchange point, in my opin 
ion, should be a poling yard for the breaking up of 
trains, with ample track room sufficient to promptiy 
handle all traffic that might be presented, whether i: 
be more or less. With a poling yard’ one engine with 
a crew consisting of yard conductor and five helper~ 
and an engine, conductor and two helpers, nine em 
ployes all told, would do the switching that five or 
six engines are doing at the present day in the ola 
style of yards. On the arrival of each train the switci: 
man in charge of the poling engine receives from the 
ear checker a list showing him for which road each 
ear on each train belongs. The conductor then take» 
his switching list and marks each “cut”? in this train. 
one of the helpers is placed at the switches, one 
eouples as cars are poled and three do the riding. The 
ear is marked with chalk on the end by the yard con 
ductor, designating to the switch tender which track 
the next car that is poled is to go on, and so it goes 
until all the train is grouped. The feeding engine has 
another train ready to go through the same process 
In this way a train of 40 cars is grouped for the va- 
rious roads on an average of 15 minutes, 160 cars an 
hour, or 2,000 cars in 12 hours (a day’s work) with a» 
possible delay to the freight of 45 minutes from the 
time of arrival to the time of departure. No freigh 
is allowed to pass other freight that has previously 
arrived unless by special request. These trains being 
made up from the poling yard into the receiving yar 
are immediately dispatched on to destination, and this 
sayes complaint, long delay and expense in handling 

The difficulties in a terminal yard are the lick of 
pert carding of cars, prompt forwarding of the 
vjilling and not having. sufficient track room to get 
trains into a division point quickly. The road doing = 
competitive business should have a few miles of doubie 
track to be able to Sapates its dutgoing trains when 
made ready, and not be obliged to wait for an 1n- 
coming train to arrive, bunching the traffic in many 
cases, with a long delay. Cars on arrival should at 
once be carded, using a different kind and colorea 
ecard for each road, then cars are delivered to the in- 
terchange yard. Chalking of cars I find does not work 
well, as in severe storms the chalk rubs off and the 
yard masters have no carding to switch by. With 
colored cards yardmen soon become conversant with 
them and at a glance, and without any further trouble 
or instructions, know how to place them and where 
they belong. 


WESTERN RAILWAY CLUB.—At the meeting on 
March 20, the committee on ‘The. Best Method of 
Handling Defective Air-Brake Cars’’ presented its re- 
port, stating that the most satisfactory method of 
reporting defects which cannot be repaired at the 
time of discovery is by the use of a small card, filled 
out by the conductor or inspector discovering the de- 
fects, and applied to the car at onte. This ticket 
would be an indication to yardmen or trainmen at 
once that the air-brake was defective, and in many 
cases what the defect was, and hence would be the 
result of saving quite a little in delayed time and in 
switching at terminal and junctional points, where 
trains are broken up and reassorted. A form of card 
was submitted and the report stated that it is very 
desirable that some uniform style of defective air- 
brake card be adopted, and that inasmuch as the sub- 
ject seems to have had careful cousidération by at 
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least one other railway club, it Was suggested that 
the Master Car Builders’ Association be requested to 
appoint a committee to recommend a form of card for 
weneral use by any or all roads. : 

The discussion of Mr. Quereau’s paper on “S.eam 
Distribution of High Speed Locomotives” (Eng.neering 
News. March 8) was then taken up, and Mr. Quereau 
read «a communication from Mr. Vogt, of the Venn- 
sylvania R, R., agreeing with Mr. Quereau’s views 
relative to the desirability of increased valve trave!, 
together with considerable outside lap and inside clear- 
ance in locomotives for high speed serv.ce. In com- 
pounds especially this holds true, as shown by cards 
from the I. R. R. compound engine before and after 
changes were made in the lap and inside clearance. 
The cards were taken to ascertain if possible the cause 
of soot from the smoke box being drawn into the low 
pressure cylinder, and emphasized the necessity of 
large relief valves, showing that those in use were 
not large enough, though each had an aperture of 
nearly 3 ins. This is a rather serious matter, which 
probably exists on other engines. The following is 
an abstract of a discussion sent in by Mr. D. L. Barnes: 

{ do not understand that ‘there is a growing con 
viction in Europe that the economical length of train 
has been reached, and there is therefore a movemen 
towards increase of speed.’ In Europe, as in ths 
country, not only are train weights increasing. bat 
also the weights of locomotives. The increase is 
slower, however, in Europe, than here. The stare 
ment that “to increase the capacity for speed of any 
locomotive its power must be increased, and at least 
by as much as the speed is to be increased,’’ is prob 
ably true for constant speed after the speed has 
reached 60 or 70 miles an hour, but it is not to be 
taken as true for a change from 30 to 60 miles an 
hour, as the rule will not apply to such a case, _ 

The matter of the effect of lead and compression on 
the economy of an engine is by no means settled yet, 
as but little is known about it. The most economical 
point of compression is not up to the pressure of ad 
mission for locomotives, but at a point con-iderably 
below that. I do not understand from Mr. Quereau's 
pauper that he wishes to say that the lead used ip 
ordinary locomotive practice is uneconomical or dis 
advantageous, because it is a very difficult matter to 
prove, and I should feel inclined to question the proof 
of such a statement. One of the best features of the 
Stephens on link motion is the increase of lead which 
it gives at a short cut-off and high speed. 

Mr. Gibbs.—One point Mr. Quereau touches upon, 
which seems to be especially important, is the effec! 
of high speed upon the amount of steam required from 
the boiler. Large modern locomotives have been a 
disappointment to a great many motive power men, 
who say that they do not get proportionally as much 
work out of them as they used to get out of the small 
engines they have displaced, but they are comparing 
the performance of these modern engines on tra:ns 
which have become heavier each year, and are hauled 
at a much higher average speed than formerly, and 
consequently the drain on the boiler from this cause, 
or from the increased weight of the trains, is enor- 
mously inereased. I have here, for instance, a table 
of some tests made on one of the divisions of our 
road, on freight engines; it has no direct bearing on 
the subject to-day, but shows the effect on the boiler 
of an increase of speed. The maximum drawbar pull 
obtainable from the engine is about 22,000 Ibs. at the 
stalling point. Under such conditions, at practically 
zero speed, the engine was only developing 12 HI’.; at 
the greatest speed for that pull, which was about 10 
miles per hour, it was developing 600 HP., and at a 
speed of 37 miles per hour, with much less pull, it 
was developing 800 HP. These figures are a measure 
of the increased drain on the boiler for steam as speed 
increases. Now, it seems to me, if we think these 
modern engines do not haul as heavy trains as they 
should with their weight and size, we might under- 
stand it if we took the speed into consideration. In 
speaking of the Allan valve, I do not notice that Mr. 
Quereau draws attention anywhere to a common de 
fect of this valve, which is the tendency of the steam 
to leak across the narrow bridges between the auxili- 
ary and main ports: this leakage can nearly always 
be detected on the indicator card, and must tend to 
neutralize the advantages claimed for the valve. 

Mr. Marshall.—I believe the orders and general in 
structions to enginemen should be to run with a wide 
open throttle under all circumstances except the very 
extreme ones. It will, in the long run, result in more 
economy in operation, than to give them the choice 
of throttling. At the same time if the advantages of 
hauling an engine in that way are to be realized, the 
valve: gear should be arranged so that the engine 
will. be an easy riding one under those conditions. It 
is impossible to expect a man te run with an open 
throttle and early cut-off, if it makes the engine ride 
hard. The men will argue, and I thing rightly, that 
the engine is not running economically when shak 
ing itself to pieces. I fell confident that a good many 
large modern engines have cylinders too large for the 
work they are designed to do, and that the increase! 
power desired could be obtained by improving the 
valve gear rather than by enlarging the cylinder. 

Mr. Delano.—Upon reading the paper my first 
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thought was that a careful study of simple engines 
would show that there were chances for economy in 
them, which would meet the most daring figures of the 
most enthusiastic man on the subject of compound 
locomotives I do not wish to be understood as say 
ing this for the purpose of throwing cold water on 
the compound idea It seems to me that the diffienlty 
is that the use of the indicator is altogether too lim 
ited in locomotive practice: that it is reserved for use 
on a few pet engines, or new designs, and that it is 
not used as it is in marine and stationary practice 
on all engines and frequently 

Mr. Street.—In regard to the use of the indicate: 
locomotives, IT think railway men are fast coming to 
realize the fact that it is not used to the extent 
which it should be, and my opinion is that master 
mechanioes generally have no idea of the amount of 
valuable information they can obtain by the use of 
the indicater. There is a saying that the locomotive 
is the most wasteful steam engine in use, and I be 
lieve one reason for this waste is the fact that the 
indleator is so seldom used on these machines and 
therefore little is Known about their steam distribu 
tion. Mr. Barnes says: “One of the best features of 
the Stephensen link motion is the increase of lead it 
gives at short cut-off and high speed.” [ have never 
been able to see the great advantage of this increase 
In fact, 1 believe that a good many roads are coming 
to the belief that the Stephenson link motion gives too 
great an increase. The Pennsyivania Ro R. has, Tobe 
lieve, nearly, if not all, its high-speed locomotives ad- 
jested with a lead practically constant, and | believe 
that the majority of foreign builders, Eugiish, Freneh 
nnd German, vse locomotives with a constant lead 

Mr. Symingtou.—The Baltimore & Oho KR. R. las 
what is known us the Verkins engines. They have a 
stationary link, which g.ves a constant lead, and have 
been running fifteen or twenty years, and do notably 
better work and make better speel than any other 
engine of the same capacity. 

Mr. Manchester.—We had five engines of the same 
class put in the same service at the same time; there 
were two engines that made a particularly good per- 
formance for coal and for speed. One of them was 
run by an engineer who was quite scientific in his man- 
ner of handling an engine. He was disposed to work 
with as short a cut-off and wide open throtte as he 
could. The other was a man who had no par 
ticular knowledge of the principles or proper distribu 

tion of steam, but he was a man who had bad a 
great Inany years of experience on a locomotive, and 
he could feel and see and hear where a locomotive 
was doing its best work the easiest. He ran his en 
gine with the throttle and the reverse lever in the 
position in which the engine would do the best work 
aml make the least annoyance to him. The result was 
that this engine has led the five during the four years 
that they have been jn service. The one that was 
run by the man who was quite scientific has been a 
close second. 

Mr. Johann.—I have practised for the last 30 years 
giving valves ins:de clearance, according to the nature 
of the work the engine is expected to do. | took up 
that subject first in 1863 with Mr. Hudson, who was 
then superintendent of the Rogers Locomotive Works, 
and begged him to send me engines with the inside 
clearance that I wanted, and he declined to do it. We 
corresponded for about three months and he still per- 
sisted in having his \-in. inside lap. The road was 
not very solid financially, and we were buying engines 
with paper, so [ could not stand on my dignity about 
having my engines just as [ wanted them. But as fast 
as the engines arrived at my shop the steam chests 
were opened and the vatves fixed as [wanted them, 
and they would take two more ears over the hills than 
they would with the inside lap. I have done that for 
the last thirty years, and I fully corroborate Mr 
Quereau'’s statement on inside clearance. I have run 
them with \4-in. inside clearance with entire satisfac- 
tion. and economy upon the principle that you want 
to get the steam into your cylinder quickly and you 
want to get rid of it equally as quick. 

Mr. Forsyth.—I have been lookirg over the speed 
diagram of our fastest express train, the Denver Ex 
press, on which we made our passenger engine test, 
and find that although we made only six or seven stops 
in a run of 163 miles, the engine was accelerating the 
train from a siow speed to a higher speed during T2 
miles, or 434 of that run, so that instead of running 
at a uniform speed over a good portion of the road, 
the engine. due to the stops and irregularities, was 
accelerating the train most of the time. Now T claim 
that it is this acceleration, due to stops and to places 
where the engine has to slow down and get the train 
up to speed again, which calls for the inerease in 
pewer in high-speed engines, and the thing to do then 
is not to keep on buitding targer engines all the time. 
Higher speed is, as Mr. Delano has said, influenced by 
track arrangements, and it is a thing for the track 
people to take up, and reduce the grades, and put in 
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interlocking signals, se as to reduce the number of 
stops. That is illustrated again. as is probably we 

known to you, by the difference between the Lake 
Shore and the New York Central high-speed engines 
fhe Lake Shore engine was small and it did the work 
low grades on the Lake 
Shore road, and made very few stops. On the New 
York Central road they have heavie 


successfully because they have 


“rades, and they 
require the heavier engine, though L doubt very mu 


whether they did not overdo the thing and get it too 


heavy. The most encouraging thing, I think hat we 


have in the matter of compound locomotives, is this re 





port from the Pennsylvania road, where they show at 
70 miles an hour they have developed 914 HE. IL think 


that is the most remarkable record that [ ever beard 


of a locomotive having made. It is the greatest hors 
power L think that has ever been reported at such 
high speed Phat has been accomplished with a com 


pound locomotive, and it shows that the distribution 
of steam in that type may enable us to develop this 
high power at high speeds where it could not be ob 


tained In a simple engine 


Mr. QQuereau.—[ think President Forsyth is in ert 
in saying the requirements of power are nol as great a 
high speed as at low speed. It is the requirement.on tl 
boiler An engine runs twiee as many cylinder pulls 
bhoan hour at a speed of 60 miles an hour as at gO As 
suming that the power is the same for both speeds 


the demand on the boiler at GO) miles an bl ur is jus 


twice what it is at 30 miles an hour in « given tim 
say one hour As to the increase in lead, if the lead is 
properly adjusted for high speed it will be too much 
for low speed. Your engine will be loggy and the rods 
will pass the centre with a thump every time; at least 
that is my experience and that of some others 
Discussion on this subject was closed, and a report 


on alterations in the rules of interchange was rend by 


Mr. Peck. 


COMING TECHNICAL MEETINGS 


ENGINEERS’ CLUB OF PHILADELPHIA. 
April7. Secy., L. F. Rondinella, 1122 Girard St 
SWEDISH ENGINEERS’ CLUB 
April7. Secy., P. Valentine. At 231 Union St., Brooklyn, and 
646 North 10th St., Philadelphia. At 106 Kandolph St., Chi 
cago. Secy., C. T. Anderson 
WISUONSLN POLYTECHNIC SOCIETY 
April. Secy.. M. F. Schinke. City Hall, Milwauke+ 
CIVIL ENGIN t ERS’ CLUB OF CLEVELAND 
April 10 Secy., F. C. Osborn, Case Library Building 
NORTHWEST RAILWAY CLUB : 
April 10. Secy., W. D. Crosman, Ryan Hotel, St. Paul 
NORTHWESTERN SOU E'TY OF ENGINEERS 
April 10. Secy., D. W. MceMorris, Burke BIk., Seattle, Wash 
DENVER SOCLETY OF CIVIL ENGINEERS 
April 10. Secy., F. E. King, Jacobson Block 
AMERICAN RAILWAY ASSOCIATION 
Aprilll. Secy., W. F. Allen, 24 Park Place, New York 
CIVLL ENGINEERS’ ASSOCIATION OF KANSAS 
Aprilll. Wichita. Kan 
NEW ENGLAND KAIT ROAD CLUB 
Aprilll. Secy., F. M. Curtis, P. O. Box 1576, Boston 
AMERICAN SOC. OF MECHANICAL ENGINEERS 
April 11 Secy., F. R. Hutton, 12 W. 3ist St.. New York 
ENGINEERING ASSOCIATION OF THE SOUTH 
April 12. Secy., Hunter McDonald. Nashville, Tenn 
ENGINEERS AND ARCHITECTS’ CLUB OF LOUISVILLE 
April 12. Secy.,G@. W. Shaw, Norton Building 
CANADIAN SOCIETY OF CIVIL ENGINEERS 
Aprill2. Seey.,C. H. McLeod, Montreal P. Q 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 
Aprill2. Seey., D. W. Meeker, st. Paul 
MONTANA SOCIETY OF CIVIL ENGINEERS 
April i4. Secy., G. O. Foss, Helena 
ENGINEERS’ CLUB OF KANSAS CITY 
April 14. Secy., Waterman Stone, Baird Building 
ENGINEERS’ CLUB OF MINNEAPOLIS. 
Aprill6. Secy., E. Nexsen, 504 Kasota Block 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 
April 17. Secy., Daniel Carhart, Pittsburg. 
WESTERN RAILWAY CLUB. 
Aprill7. Secy., Clement F. Street, Rookery, Chicago. 
COLUMBIAN ENGINEERING SOCIETY 
April 17. Secy., F. W. Hart, Washington, D.C 
BOSTON SOCIELY OF CIVIL ENGINEERS 
April 18. Secy., 8. L. Tinkham, 36 Bromfield St 
ASSOCIATION OF ENGINEERS OF VIKGINIA 
April 18. Secy..3 A. Pilcher, Roanoke Va 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
April 18. Secy , F. Collingwood, 127 E. 23d St., New York 
ENGINEERS’ CLUB OF ST. LOUIS 
— 18. Seey.,Wm H Pryan, Turner Bldg. 
NEW YORK RAILROAD CLUB 
April19. Secy.. John A. Hill, Temple Court 
ENGINEERS’ CLUB OF CINCINNATI 
April19, J. F. Wilson, 24 W. 4th St 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO 
April 19. Secy., Howard Berge, 100 Washington St 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB 
April 19. Secy ,S. A. ¢ harpiot, Macon, (ia. 
TACOMA SOCIETY OF ENGINEERS AND ARCHITECTS 
April 2. Wi Washington Building 
CENTRAL RAILWAY CLUB. 
April 25. Secy., 8. W. Spear. Buffalo, N. Y 
WESTERN SOCIETY OF ENGINEERS 
May 2. Secy., Thos. Appleton, Lakeside Bldg., Chieayo 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS 
May4. Secy., E. K. Smoot, 88 Commerce St 
TECHNICAL SOCIETY OF THE PACIFIC COAST 
May4. Secy.,O. Von Geldern, 719 Market St., San Fran 
ciaco. 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL 
May7. Secy..C. L. Annan, City Engineer's Office 
MASTER CAR BUILDERS’ ASSOCIATION. 
June 12,16. Saratoga,N. Y¥. Secy..J. W. Cloud, Rookery 
Building, Chicago. 
MASTER MECHANICS’ ASSOCIATION 
June 19, 23. Saratoga,N.Y. Secy., Angus Sinclair, Temple 
Court, New York. ~~ 
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The importance of tight joints in sewers is being 
brought home to engineers and others interested in 
the drainage and sanitation of cities more and more 
forcibly with the extension of the separate system 
of sewerage the rapid additions to the number of 
sewage purification plants and the increasing length 
of outfall sewers made necessary by the demand 
that sewage shall be put where it will cause the 
least possible offense. With the combined system 
of sewers, a considerable amount of infiltration is 
expected and, comparatively speaking, is of much 
less significance than in a separate system, owing 
to its small proportion to the carrying capacity of 
the sewer. But in a separate system the water of 
infiltration sometimes forms a large part of the 
full flow of the sewer; and while it has but little 
effect upon the necessary size of the laterals it 
may materially increase the required size of the 
main outfall, if not some of the trunk sewers. 
Still, even here the amount of infiltration is small 
in importance compared with what it is when the 
sewage is disposed of by any other method than 
discharging it untreated into a natural water 
course. The volume of the sewage is one of the 
most important elements in connection with the 
cost of construeting and operating a sewage puri- 
fication plant. A diluted sewage muy be more 
easily purified than a concentrated one, but an in- 
creased volume of water means that more land will 
be required for either intermittent filtration or 
broad irrigation, while with chemical precipitation 
“a greater tank capacity is necessary, although an 
increase in the amount of chemicals or in the re- 
suitant sludge , does net necessarily follow. 
Wherever in connection with sewage purification 
plants or other methods of disposal the sewage 
must be pumped, of course the addition of ground 
water to sewage is again a serious matter. 

Considering the importance of this question there 
is a regrettable dearth of information in print as 
to the best forms of joints to exclude ground water, 
and as to the amount of leakage which actually oc- 
curs in sewers laid in wet ground. In view of this 
fact, we trust that any of our readers who may 
have experience bearing on this subject in their 
possession will report it for the general benefit of 
the profession. In this connection we would call 
attention to a rather promising sewer-pipe joint of 
English design, which is illustrated elsewhere in 
this issue, 
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Under the operation of our patent law there is on 
Friday of each week an issue of several hundred 
patents on which the final fee has been paid dur- 
ing the week preceding. At the present time the 
issue runs about 500 per week. Inasmuch as this 
practice is an old one, and as the legal term of a 
patent is 17 years, except as it may be shortened 
by the expiration of foreign patents of earlier date, 
it necessarily follows that a large number of 
patents will also expire each week. Except for 
changes in the volume of patent office business, the 
number of patents expiring would be the same num- 
ber as are issued, but inasmuch as the number of 
patents issued is now about double what it was 17 
years ago, there are actually only half as many 
patents expiring as are issued. To record these 
patents the government has since 1872 issued a 
weekly “Official Gazette” and sundry other more 
elaborate publications, so that if any one wishes 
to know what patents are expiring all he has to 
do is to turn back to the “Official Gazette” of 17 
years before, and he will find both those which 
have expired and those which are about to expire 
within any desired period. These past volumes are 
all in print, and can be obtained by any one who 
wants them or they can be consulted gratis in thou- 
sands of public and private offices. No one has any 
particular occasion to consult such a lst as a whole, 
however. It is often of importance to determine 
when particular patents expire or when those on 
record relating to any particular art will expire; but 
for this use a list of all those which expire on any 
particular date is of no service whatever. 


Under these circumstances it is difficult to con- 
ceive of a more senseless waste of public money 
than is involved in a recent innovation of the Com- 
missioner of Patents under which there is added 
each week to the “Official Gazette” giving the new 
patents a photographie reproduction of the issue of 
17 years before, showing the patents which expire 
the same week. It makes a nice plum for the con- 
tractor for printing, no doubt, and it is openly 
charged that this was the intent of the innovation, 
a charge which certainly has this much to support 
it, that it is dificult to see how any other human 
being can be benefited by the publication, while the 
public at large is inconvenienced by it from the 
fact that the bulk of the weekly pamphlet is in- 
ereased one-fourth. The absurdity jis increased 
by the facet that the list must, in the nature 
of things be incomplete, because patents are continu- 
ally expiring in advance of their natural life in this 
country because of the expiration of foreign pat- 
ents of earlier dates, so that when many patents 
are thus at last resurrected before a forgetful 
world they may have been dead for years. More- 
over, this is actually the case in respect to most 
of the reissue patents thus resurrected, all of them 
in the issue now before us (March 13) having been 
dead from one to thirteen years. Thus, reissue No. 
7,557 was for a saddle cloth, which was originally 
patented March 15, 1864, and the patent on which 
expired consequently March 15, 1881, since a_re- 
issue does not extend nor affect the life of a pat- 
ent. It was reissued, however, April 25, 1871, and 
again reissued March 13, 1877, and it being now 
17 years since this latter reissue, our saddle cloth 
is duly pictured and described under the mislead- 
ing title “Patents Expired March 13, 1894,” though 
it actually expired 13 years ago! 

In the apparent hope of justifying this new folly 
before the public, some one has begun the custom of 
furnishing to-the press a weekly selection from the 
list, prefaced. by the stereotyped phrase “A large 
number of important patents expire this week,” 
ete., as if this were something unusual. Many 
guileless journals have been caught in this ingeni- 
ous trap, and duly published this list, but we are 
glad to observe that most of them are already 
“onto” the humbug of it, and have ceased to give 
space to this list. 

The anomaly of wasting the patent office funds 
in the manner above described is the more striking 
in view of the chronic poverty with which the office 
has for years been contending. The crying needs 
of more room for the office force, and for filing 
important documents, of a larger staff to reduce the 
long delays which now occur before action on im- 


portant inventions is taken, and of better salaries 
to the members of that staff in the higher grades— 
all these needs have been matters of common know!l- 
edge for years, and have been set forth in the an- 
nual reports of one commissioner after another. 
Only the most prudent and careful husbanding of 
the yearly appropriations which Congress has made 
has enabled the office to keep up to its work with 
even a passable degree of success during the past 
dozen years. In 1892 the cost of publishing the 
“Official Gazette’ was $55,668. Apparently the 
increase of this cost due to the republication of the 
issues of 17 years ago will amount to some $12,000 
per annum, This is not a large sum, it is true, but 
judiciously expended it could effect no small im- 
provement in the onerous conditions under which 
the office force now performs its work. It may be 
noted also that the total expenses of the patent 
office of every sort in 1892 were only $831,693. 
The useless increase in the cost of the “Official 
Gazette,” therefore, will effect an increase of some 
1%" in the total annual expenditures of the office, 
which should be enough to enable the office to keep 
its work up to date instead of being some months 
behind. It is certainly to be hoped that this need- 
less bill of expense may be abolished and may not 
become a permanent addition to the patent oftiice 


expenses, : 


The question of corporate and private ownership 
of tramway lines has led “Engineering” to investi- 
gate the extent and financial results of the tram- 
ways throughout the United Kingdom. According 
to that journal, of the 960 miles of tramways in 
operation, only 274 are now owned by the local 
authorities and in nearly all cases these are operated 
under leases. The capital expenditure’ on these 
lines is a little over $70,000,000, or nearly $75,000 
per mile, including equipment and buildings. Our 
contemporary notes that the lines owned by cor- 
porations are usually of greater extent than the 
individual privately owned lines, and that the 
average cost to the corporation is about $56,750 
per mile, including buildings and equipment, as 
against over $80,000 per mile for the private line. 
While it can be imagined that a company requires 
a greater floating capital than a municipal corpora- 
tion, it is suggested that in the case of municipal 
lines the paving is not charged to the cost of the 
tramways, while it is charged to the private line. 
In England and Wales, with 761 miles of line, the 
paid-up capital equals $73,250 per mile; in Scot- 
land. with 86 miles, this is $75,000 per mile, and 
in Ireland, with 113 miles, it is only $56,000 per 
mile. Within ten years the capital expended on 
such lines has increased from $41,250,000 to over 

70,000,000, The traffic in this ten years has more 
than doubled, being now 598,250,000; and as the 
cars number 4,098, each car averages 149,800 pas- 
sengers per year, or 428 for each day of 350 days 
in the year. 

The relation between receipts and expenditures. 
however, is the chief point of interest, and on this 
point our contemporary reports as follows: The re- 
turns for 1893 show that for carrying this 598,- 
250,000 passengers the sum of $18,030,475 was re- 
ceived, or about 3 cts. per passenger. The work- 
ing expenses absorbed nearly 80% of the receipts, 
or $14,187,230, so that the net result would afford 
about 544% on the paid-up capital, without allow- 
ing for depreciation of ways, plant and stock. 

With regard to the relative economy of opera- 
tion, between corporation and private lines, it is 
difficult to determine this point positively, says “En 
gineering.” Three cities are returned as working 
their own system. The Blackpool Blectric Tram- 
way, 1 mile and 79 chains long, earned $24,275 and 
expended $17,370. As the capital is $144,820, the 
return is not as good as the average for the king- 
dom and each passenger paid nearly 4 cts., instead 
of 3 cts. Whether the reduced profits are charge- 
able to municipal working or to electric traction 
does not appear. At Huddersfield, where mechani- 
cal power is also used on 18% miles of line, the 
expenses were $96,395 out of an income of $121,- 
145; and the return was about 35% on the capital. 
The Birmingham system is the most important in 
experience, because on its 25 miles of line, steam, 
horse, cable and electric methods of traction are 
employed. In this case the working expemses are 
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75% of the receipts, the income being $773,420, or 
$30,935 per mile. In Glasgow, the receipts are 
$43.500 per mile, but the expenses figure at 80%. 
An interesting statement is made in the Birming- 
ham report, to the effect that the cable tramway 
absorbs barely 50% of receipts for ordinary work- 
ing expenses; the electric tramway practically ab- 
sorbs all the receipts; the steam tramway requires 
70°. and the horse considerably more. In neither 
ease is direction, management, or rent considered; 
and as traffic and the conditions of working are not 
duly regarded these figures are not of themselves 
a fair basis of relative results. In conclusion, “En- 
gineering” says that the private companies have 
generally operated their systems most satisfactorily; 
and corporations are advised to weigh well all con- 
siderations before entering upon similar enterprises 
simply because they conform by sv doing to some 
present ideas as to municipal socialism 


°° 

The failure on March 30 of a large stard-pipe at 
Peoria. LL, noted elsewhere in this issue, is the 
notable disaster of this kind which has 
happened during the first three months of the cur- 
rent year and arouses anew the query: “ Why are 
stand-pipe failures so frequent, and what can be 
done to prevent them?’ There are now seven or 
eight hundred stand-pipes in the United States, and 
their number is rapidly increasing. If stand-pipe 
failures were generally accompanied with such loss 
of life as was the case at Peoria “ the doadly stand- 
pipe would soon become a current phrase. An 
important problem is certainly presented to en- 
gineers to determine the reasons why these failures 
occur, 

A year or more ago Prof. Wm. D. Pence, of the 
University of IMlinois, undertook a thorough investi- 
gation of all the stand-pipe failures which have 
occurred in the United States, and by personal 
correspondence and inquiry, supplemented by ex- 
haustive researches through technical literature. 
collected a complete history of such failures. We 
ace pleased to be able to present to our readers 
in this issue the first part of the valuable mono- 
graph which Professor Pence has prepared on 
this subject. Seldom have the failures of a single 
class of engineering structures been so carefully 
and completely examined, and we are sure the 
records he has collected with so much labor will be 
fully appreciated by all our readers interested in 
this subject. 


second 


THE BEARING POWER OF PILES. 

A correspondent calls our attention anew to an 
article recording some “ Tests of Bearing Power 
of Piles,” published by us in our issue of July 6, 
1893, and reminds us that the interesting records 
given in that article demand some further atten- 
tion from us, to the end of determining how closely 
the actual records there given correspond with sun- 
dry other facts and formulas which have appeared 
in these columns, and especially with the formula 
for the safe load of piles first propounded in this 
journal, and which has accordingly become some- 
what widely known as the “ Engineering News 
formula.” 

2 Wh 
load = 

s+1 
W = weight of hammer in the unit in which the 
safe load is desired, h = fall of hammer in feet, 
and s = mean set of pile under last few blows. 

For the reasons given below this was modified 
in our article published Nov. 17, 1892, giving a 
code of rules for pile-driving into the form, for 


This formula is: Safe 





in which 


code of rules for pile-driving, into the form, for 
Nasmyth steam pile-drivers: 
; 2Wh 
Safe load for steaan pile-drivers —- ——— . 
s+01 


The records published in our issue of July 6, 1893, 
although reporting tests by loading extended only 
to a single loading of four piles, are as a whole 
among the best on record for determining the actual 
value of pile-driving formulas, because they cover 
the actual penetrations of a large number of piles, 
both when first driven and after rest, and driven 
with a steam pile-driver and with a common pile- 
driver in tolerably homogeneous soil, and because 
they give the actual load which it was found the 
piles would sustain, and the fraction thereof which 
it was deemed safe to rely on. The tests were 
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made on the site of and preparatory to driving the 
piles for the foundation of the new Chicago Public 
Library building, and the main facts given in our 
original article may be abstracted as follows: 

Piles driven 2%, ft., centers, three in a row, driven 
about 5214 ft. in all, 27 ft. in soft plastic clay, 25 
ft. in tough compact clay, 2 ft. in hardpan. 
fied limits of diameter, 8 ins. least, to 16. ins. 
greatest. Average diameter at butt, 13 ins., al 
point, 10 ins.. or SOU sq. ins., average area of bear 
ing surface at tip. 

Estimated supporting power of hardpan, 170 to 
20) Ibs. per sq. im., say, 200 Ibs., or 16,000 Ibs. on 
tip only. 

Estimated 


Speci- 


side frictional resistance, alleged to be 
experimental, 15 lbs. per sq. in. on an average sur- 
face of 25,000 sq. ins., giving 375,000 Ibs., or 305, 
(MK) including load on tip. 

Estimated crushing strength of wet Norway 
pine, 1,600 Ibs. per sq. in. x SO sq. ins. = 128,000 
Ibs., or x 113 sq. ins., the estimated mean sectional! 
area 1IS0.S00 ultimate crushing load. 

Actual test load sustained without sign of settle- 
ment by each of four piles, 101,200 Ibs, for 14 days. 
Actual load placed on each pile, 60,0000 Ibs. 
15.3 (say, 1-6) of estimated frictional 
power, 34.2 (say 1-3) of estimated crushing 
strength, 50.2°4 of load actually sustained, and 

6.7. of estimated safe load, 90,000 Ibs. 

Observed sets under last blows in decimals of an 

inch: 


Under 4,500-Ib. 
3.5 ft.) fall 


bearing 


Nasinyth steam hammer, 42-in 





bn techn iC ee dust adadecnsewie as 2 ins 
With oak follower, 48 to 64 blows per 
Be GE WN MOE hardin ccs ta nccaweens O.25 to O19 
Without follower, 24 to 32 blows per 
Se. QUUDIBRNOG OR iid bs: da we cieccncedces 0.50 to 0.37 


After 24 hours’ rest, same piles and hammer: 
With follower, 300 to 600 blows per 


7 Wee Me Pedulieceucaics cviwewnbiecaes 0.04 to 0.02 
1 nder 3,000-Ib. drop hammer, falling 30 ft.: 
With follower, 16 blows per ft., or 
per blow Th 


With follower, 32 to 36 blows per ft., or 

Pl EE Caaieirchidimetacsncetcenes O.38 to OLS) 

The only facts not given here which it would be 
desirable to know are the precise condition of the 
heads (which was probably fair) and the length 
of the follower. It is stated as a fact that the 
“ratio of blows (te cause 1 ft. penetration) with- 
out follower te blows with follower is as one to 
two,” and our correspondent whose inquiry has led 
to this article asks if this is correct. 


It is impos- 
sible to 


say. It is a question of fact, since all 
analytical discussions of this question are of little 
value. As a mere question of dynamics, it should 
make no difference whether the follower is a sepa- 
rate piece of wood or is a part of the pile itself, but 
practically it does make a great difference. Again, 
the absolute mass of the pile should make a con- 
siderable difference in the penetration, but practi- 
cally it seems to make very little difference, if the 
conditions are otherwise similar. 

Proceeding now to determine what sort of a guide 
as to the proper loading on these piles an engineer 
would have had who relied solely on the above- 
quoted formulas, we have the following. It is not 
hecessary to reproduce the computations as the 
formulas are so exceedingly simple: 


Safe loads given by formula: 
Driven by steam,hammer, with fol- 


DE tiene nuaneh<cdae ines aataaees 87,200 to 107,009 
Driven by steam hammer, without 

So 606 et hav bw isecesdsenecdas 52,500 to 67,000 
Driven by drop hammer, with fol- 

Ey Cs ME nn 06-6045 005ase40 108,000 
Driven by drop hammer, with fol- 

SG, BOG BOR bi ccavekua dssecke 65,330 to 67,450 
Actual load used in construction.............. 60,000 
Actual loading sustained without sign of 

SEE euehbhndehe cede hbase ee Ceraduccege aes 101,200 
Estimated ultimate bearing power without 

CE in nnendkcntue wnes Vkdba whos e8 Kees 180,800 


Estimated ultimate frictional bearing power.. 393,000 
Estimated actual resistance to pene- 

tration during driving ( — 6 times 

the above safe loads).............. 360,000 to 600,000 

(The last line is deduced only from the formula, and 
it is to be remembered that the hammer blows do 
actually crush the wood at both ends.) 

It would be unreasonable to ask or look for any 
closer correspondence of such a formula with fact 
than these figures show, while the close corre- 
spondence between the formula results with the 
steam hammer and the drop hammer is both grati- 
fying and surprising. Records of this kind in which 
the two methods of pile-driving can be accurately 
compared with each other are extremely rare; in 
fact, we recal] no other but this, and in comparing 








223 


the figures it is to be noted that the piles as actually 
driven were driven with follower, and that the 
equivalence given for corresponding piles driven 
without follower is perhaps largely hypothetical 
We infer from the record that the same is the case 
with respect to the figures given for 15-ft. falls of 
a drop hammer, though doubtless in each case tests 
were made which make the figures given more or 
legitimate inferences. If almost any other 
formula for loading piles which has ever been pre 
posed be compared with these records it will b 
found that it less trust 
worthy, giving loads considerably in excess of all 
reasonable warrant. 


less 


is much more erratic and 


The one which compares best 
of all, so far as we have checked them, is Traut 
wine's, leading us to believe that that eminent en 
gineer largely based his formula on comparative re 
sults with a hammer and drop hammer. 


though that fact is not stated in his comments on it 


steam 


Safe Loads by Trautwine’s Formula for above Piles 
Ultimate Safe, for factor \4 
Stewn hammer with 
follower cece ee 2ST To 205.000 
Steam -hanmmuer with 
out follower 


TO 2M to TR Te 


ZO5.000 to ZT 000 SS Tb to 64 250 


Drop hammer, 3o-ft 

 aescunce eee 274 8 ee) 
lbrop hammer, 15-ft. 

mil ww ee eee ee eee. RTH Co 287.0008 60.000 to 717M) 


We adopt 44 as the factor of safety for compari 
that would be 
under the given 


sen because our legitimate inference 
from Mr. ‘Trautwine’s 
directions, had we been relying upon them only for 
determining These particular 
said to be “ thoroughly driven 


conditions 


a safe load on piles. 
piles could hardly be 
in tirm soils * tin which ease the factor would have 
giving twice the above loads) nor driven 
in “river mud and marsh” ¢which would call for 
the factor 1-6, giving only two-thirds of the above 
loads), but something betwixt and between, uatur 
ally calling for a factor of about 4. 


been My, 


Such «a con 
clusion would in this case give an engineer a safe 
and guide to the proper load. If “ subject 
to tremors ” Trautwine would reduce all these loads 
one-half, which would give unreasonably small 
loads, but the building could hardly be said to be 
subject to tremors. 


good 


Whether or not we are correct in) our surmise 
that the peculiar form of Trautwine’s formula, em 
ploying the cube root of the fall instead of the fall 
itself in the numerator of the formula, was de 
duced in an effort to make it fit steam hammer and 
drop hammey work alike, i that it 
so fairly well, but it does not follow that 
the formula On the contrary. 
these very when carefully examined, show 
that the formula is unphilosophical and unfit for 
use; which we urge, of course, from neo lack of 
Mr. ‘Trautwine’s work, but in ac 
cordance with what was his own consistent spirit, 
to seck for the best in practical result, and be con 
tent with no less. 


is evident does 
therefore 
ix a ht one to use. 


facts, 


respect for 


It is an admitted and certain fact that the dy- 
namic effect of the short, quick blows of a steam 
hammer is greatly with the 
slower blows and higher falls of a drop hammer 
than their comparative foot-pounds of impact en- 
ergy would warrant. Mr. Trautwine’s formula as 
sumes in effect that this superior efficiency ix due 
to the shortness of the fall, whereas it ix in fact 
due to the quickness of the blows. This we should 
very svon find out if we were to take a 4,500-Ib. 
drop hammer, and drop it 34% ft. precisely as the 
stenm hammer drops, but with the same long in 
terval between blows as the ordinary drop has 
Mr. Trautwine’s formula implies that these two 
piles will have precisely the same bearing power 
for the same set per blow, and as the set per blow 
under such blows is a very small part of the de- 
nominator of hix formula, it would give very nearly 
the same safe load for both of them regardless of 
their set, while as a matter of fact the steam 
driven pile would be good for several times as 
heavy a load as the drop-hammer pile, because 
the latter, if driven with slow blows and a drop 
of only 3% ft. would hardly be safe for any con 
siderable load. It would be a great public benefit, 
and a quite inexpensive one, if some one would 
make a few tests to determine this fact experimen- 
tally, or rather, to determine its limits, for of the 
fact itself there can be no doubt. 

The true conclusion, and the true 


more in comparison 


method of 


lhaabileateabiminstts ei 





SOP, dS resige 


oar 


Qn 


constructing pile-driving formulas, we may reach 
thus: It is a certain fact with which all records 
are consistent, that any rest between blows in- 
crenses the resistance to the next blow by enabling 
the material to settle around the pile, and so pro- 
duces a friction of rest which is greater than the 
friction of motion; and it is also certain that this 
effect inereases in some ratio with the length of 
the rest. This is clearly shown in the record given 
above, where 24 hours’ rest of a pile increased the 
number of blows required per foot of penetration 
from six to tenfold. If we had no such extra 
friction of rest, as we should not have with a 
pile-driver arranged to give blows in triple-hamme 
fashion, the next blow falling just as motion from 
the last blow was ceasing, theory and experience 
combine to indicate that the proper formula would 
be something like this in form: Safe load for con- 

2Wh (2 Wh 


tinuous blows = =z i /§ 
7 


) the numera- 


tor of the fraction expressing the dynam‘e ¢n- 
ergy of the blow, and the denominator the distance 
through which this energy causes motion. ‘The 
quotient therefore must be the mean resistance to 
that motion or (with a safety factor included) some 
fraction thereof. If there be no intervals of rest. 
but continuous motion, the resistance also will be 
sensibly uniform in uniform. soils. 

If, now, we deliver these same blows slowly, the 
dynamic energy of the blow still remains the same, 
and therefore the numerator must remain constant 
in any philosophically constructed (i. e., trust 
worthy) formula. On the other hand, the mean re 
sistance to the blow is abnormally increased by an 
amount which seems to vary quite directly with the 
interval between blows. Overcoming this initial 
eXtra resistance is a substitute dynamically for 
causing some extra penetration, and therefore the 
denominator s, which cxpresses the actual ponetra- 
tion, must be expressed by some addition to  s, 
AND that addition must be constant for the same 
interval between blows, because it expresses an ad- 
dition which varies with that interval, but not with 
the subsequent penetration, which varies wih the 
total energy of the blow. In any one given method 
of driving piles the interval between blows is sen- 
sibly constant; therefore the constant addition to 
x should always be the same for the same method 
of driving, or the formula becomes unphilosophical. 
On the other hand, if the method of driving be ma 
terially changed with respect to frequency of blows, 
the constant also must change, or the formula agai 
becomes unphilosophical. 

It chances that, for the ordinary drop hammer, 
which is most used, the constant 1 (which simply 
says in effect that the initial resistance is about 
equivalent to an extra inch of penetration after the 
pile is once in motion) conforms very well (1) to the 
facts of record, which is important, and (2) to theo- 
retical considerations as held by some persons, 
which in itself is a fact of no importance, but as 
confirmatory evidenes has its use. It is quite cer- 
tnin that, in an absolutely perfect formula, this 
constant 1 would vary somewhat with the precis> 
interval between blows and the precise character 
of the soil, It is claimed only (1) that these vari- 
ations would be small; (2) that they would prob- 
ably be of about equal amplitude on each side of 1; 
ch) that there is no possible way of determining or 
cuessing at what they should be short of test in 
each case: (4) that no other conditions than the 
hlew interval and nature of soil can have any pos 
sible effect upon the constant in a philosophical for- 
mula. Therefore, the constant should remain a 
constant for the same*method of pile-driving. If 
we wish to be a little more or less cautious in re- 
spect to the load we place on the pile after it is 
driven. whether because of the character of the load 
or the importance of the structure, that is an after 
consideration, having no possible pertinence in the 
formula itself, 

On the other hand, if we change our whoe 
wethod of pile-driving into one which makes the 
blows 10 or 2O times as frequent, the same con- 
siderations which before required that the formula 
should be constant, require that it should be ma 
terially decreased for the new method of pile-driv- 
ing, but should remain constant under all other 
eonditions in that method. Hence the modified 
formula for the steam pile-driver given above, For 
analogous reasons, fully explained in our code of 
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rules published Nov. 17, 1892,* we have for gun- 
powder pile-drivers the still further form: Safe 
4 Wh 





load for gun-powder pile-drivers = " 
s+0.1 

These three forms together are supposed to meet 
all requirements for any method of pile-driving by 
blows, but one must not be used for the other, be- 
cause no possible formula which is trustworthy 
under all conditions for any one method of driving 
can be at all trustworthy for the other two. 


LETTERS TO THE EDITOR. 

MOVEMENT OF TRACK ON A STREET RAILWAY. 

Sir: I would like to call attention to a fact which 
may be of interest. In our town, where an elecir.c 
railway has recently been put in operation, there has 
become noticeable at one of the street corners a pecu- 
liar bending of the track—the tangent, instead of lead- 
ing directly into the curve, first taking a bend away 
from the center, just before reaching the P. C., and 
then reversing into the true curve, making an apparent 
sharpening at each end thereof. At this point the 
track ds located on made ground and this sharpening 
of the curve appears to be attributable to the re- 
aciion of the wheels against the track at the begin- 
ning of the curve, having pushed it out from the line 
of the tangent. Cc. M. B. 

Media, Pa., March 26, 1894. 


CLAMP MOLDS FOR POURING LEAD JOINTS. 

Sir: Referring to the description of a clamp for pour- 
ing lead joints, in your issue of March 22, 1894, the de- 
vice is essentially so like the Watkins patent pipe joint- 
er (for illustration of which see Ripley & Bronson’s cat- 
alogue of 1801, p. 175) that [ should think it would 
probably be held to be an infringement. If not, the 
writer would be giad to know it, as the Watkins 
jointer is sold at a pretty high price, notwithstanding 
which it will soon pay for itself in competition with 
the old clay rolh 

Respectfully, EK, K. Blanchard. 

St. Lou's, Mo., March 24, 1894. 

(An examination of the illustrations of the two 
devices shows them to be similar in general prin- 
ciples but different in detail. Whether or not one 
is an infringement on the other we cannot under- 
take to say. In the article referred to above it 
should have been stated that “the device is not 
entirely original’ with Mr. Phillips, the omission 
of the word “not” being a typographical error, as the 
context shows. The Watkins jointer is listed in 
the above-named catalogue at from $3 for 3-in. 
to $40 for 48-in. pipe. Ripley & Bronson are lo- 
eated at St. Louis, Mo.—Ed.) 


“SIGNAL-LADIES” ON THE CHESAPEAKE & 
OHIO RY 

Sir: Herewith I inclose an interesting letter from 
Mr. J. W. Gill, Superintendent Western Division, 
Chesapeake & Ohio Ry. You will note from this a 
new occupation for women. It is certainly very con- 
clusive evidence of the ease with which a mechanical 
plant can be operated. This goes one better than 
the plant recently described, operated by a one-arme:l 
man, Yours truly, H. M. Sperry, 

General Agent Johnson Railroad Signal Co. 

(Certainly woman cannot much longer be desiz- 
nated as “the weaker vessel.”  “Salesladies” we 
have long been familiar with, and “signal-ladies”’ 
are now come. Another rather amusing evidence of 
the activity with which women are urging their 
claims to recognition in industrial pursuits, is given 
by one of Chicago’s elevated railway companies, 
which has posted conspicuously on its office doors 
the following placard in large letters. “This Com- 
pany Has Decided te Employ Men Only in Operat- 
ing Its Lines.” 

The letter inclosed by our correspondent is ap- 
pended.—Ed.) 

Sir: Replying to your favor of the 31st ult., will 
suy that at present we have three points on the 
Greenbrier Division of this road where lady operators 
are required to attend the switches. At Rockland, one 
lever moves both switches of the cross-over and it is 
operated without any effort. At Wolf Creek, one lever 
throws two switches, two detector bars and two locks: 
this lever is rather stiff on account of not being used 
very frequently, but the operator has no trouble in 
manipulating it. At Lowell, the levers are not loaded 
ut all heavily and of course they work very easily. 

When these machines are put in properly and kept 
cleaned and well oiled, there is no difficulty whatever 
in lady operaters handling them very successfully. 


* Republished in “* Piles and Pile-Driving,’’ Eng. News 
Pub. Co., $i 
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We haye one. or two machines at other points that are 
handled by lady operators without any difficulty whai 
ever. In fact, I do not see but what they do the work 
as well as at any other point where men are em- 
ployed. Yours truly, J. M. Gill. 
AN AUTOMATIC SHUT-OFF FOR STAND-PIPES 

Sir: We are interested in your issue of Jan. 4, 
1894,ga5 usual, and in this issue we are particularly 
interested in the editorial note in regard to the de 
livery of water at high pressure for domestic pur 
poses. There is in the note food for water-works su 
perintendents and others in authority to “chew” 
upon for some time to come. 

Referring to the latter part of this editoral where 
you say: “Heretofore when pumps have been cut 
off from stand-pipes or reservoirs, the cutting off has 
generally been done by hand by closing a gate valve. 
ete.,”’ and your reference to an illustrated article on 
a separate page, describing “An Excess Pressure Re- 
taining Valve,’ which is very ingenious, we are de- 
sirous of calling your attention to the fact that there 
has been a much simpler device in use for some years, : 
blueprint of which we are pleased to inclose to you 
herewith, and that although this company has some 
thing over a hundred of these valves out, yet we 
have not a complaint on record, and to the best of our 
knowledge there has not been a failure in the opera 
tion of the valve. 

Its simplicity will be apparent with the following 
brief explanation: ‘The valve C in its normal con- 
dition descends until the shoulder A on the upper end 
of the valve stem rests upon the guide or bridge, B. 





An Automatic Shut-Off Valve for Stand-Pipes. 


The valve stem is extended below the valve to re- 
ceive the adjusting weights to keep it in balance. 
Attached to this valve from above is an inexpensive 
galvanized iron float or copper ball. 

When pumping into the stand-pipe or tank with 
an ordinary current of water, the valve is inoperative 
until the receptacle is full, when the float pulls the 
valve up against its seat and any further pressure 
tends to keep the vaive closed more firmly. 

A water relief valve or safety valve at the engine 
a mile or more away notifies the engineer that his 
reservoir is full; or the work can be done automati- 
cally and by the application of power thus closed with- 
out the aid of a man, as is done in hundreds of in 
stances to our knowledge. It is obvious that the 
relief valve should be set at a slightly higher press- 
ure than that given from the altitude of the base of 
the tank or stand-pipe. This keeps, say, 15 or 20 Ibs. 
greater pressure on the pipe line than will come from 
the reservoir, 

The first time a hydrant or faucet is opened con- 
nected with this pipe line, the greater pressure is 
thus relieved and the valve is free to drop into its 
normal position and the water again flows imme- 
diately from the reservoir without interference. The 
valve acts in either case with the current. If it is 
important to have the pumps operate as soon as the 
valve is released, the automatic arrangement at the 
pump again comes into play, and the pumps will be 
instantly started. 

To the best of our knowledge, after several years’ 
experience with the valve, it will give the very best 
of satisfaction wherever it is preferable to use the 
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same pipe for inlet and outlet. In regard to shutting 
off a half-full stand-pipe in case of an outbreak of 
fire. the engineer has simply to throw his throttle 
wide open, when, if the valve is properly adjnste | 
in the first place, the greater current of water seats 
the valve within 30 seconds and fire pressure can be 
maintained without danger of water bamerer ant 
without delay, two important considerations, You 
will readily see the simplicity of the device Very 
truly yours, 
U. S. Wind Engine & Pump Co 
T. W. Sunew, Asst. General Agent 
Batavia, Ub, Jan. 17, 1S. 
(This device is simpler than the one described in 
our issue of Jan. 4, but, like it, makes no provision 
against water hammer upon the sudden closing of 


the valves.—Ed.) 
THE METRIC SYSTEM. 

Sir: With reference to your interesting editorial in 
your issue of March 1 on decimal measurements, pp. 
178 and 179, I think what we have to contend with 
in passing to and from the English and metric sys- 
tems is the fact that there is no exact “trate of ex 
change’? between the two. That is, we cannot go 
from one to the other in even figures. If there were 
an exact equivalent for the inch, for instance, in the 
metric system, all the trouble would vanish, and the 
two systems would be practically identical, except as 
to nomenclature. It is unfortunate that this is not 
the case, and somewhat irritating to think how very 
near they come to it without actually getting there. 
All that would be necessary to accomplish this very 
desirable result would be that the meter should con- 
tain exactly 40 ins., instead of about 39.37. In ap- 
proximate reductions I think this equivalent is usu- 
ally accepted; at least it is what L use in such cases. 
It is founded on the basis of 1 in. = 2.5 centimeters. 
To show how nicely all usual measurements agree 
when this “rate of exchange’ is adopted, it is only 
necessary to reflect that by it 10 em. 4 ins.; 30 
em. 1 ft., ete. We would then have a simple prac- 
tical rule to turn centimeters into inches, viz.: Multi- 
ply by 4 and divide by 10; to turn meters into feet, 
multiply by 10 and divide by 3S. These operations, 
which can often be performed mentally, are of course 
reversed in going from feet and inches to meters and 
centimetres. 
centimeters. Very faithfully yours, 

Habana, Cuba, Mareh 7, 184 

(Undoubtedly it would be easier to turn meters 
into feet if the metric system had been based upon 
the foot, but it was not, and most eortainly will not 
be. To modify the foot slightly, so as to base it 
on the meter, is even more hopeless, because it 
would involve most of the inconveniences and few 
of the advantages of the metric system, which lat- 
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ter is superior to the foot system, not only in be- 
ing decimal, but also in the absolute values of the 
most used units. This is especially true in shop 
work, where there is the most opposition to the in- 
troduction of the metric system, because of the 
stock of patterns on hand and the temporary in- 
convenience. No units which the ingenuity of man 
could have devised could well be worse than the 
foot, inch and vulgar fractions of an inch, and no 
unit which the ingenuity of man could devise could 
well be better than about the length of the milli- 
meter, or 1-25 in. The result is that neither frac 
tions nor decimals are called for in any ordinary 
mechanical drawing. A distance of 29 ft. is re- 
corded simply as “6096” (mm. understood), and a 
distance of 1 9-16 ins. as “39,” and that is the end 
of it. Similarly, if we are dealing with micrometer 
measurements, a single decimal gives us accuracy 
within 1-250 in. If some benevolent despot could 
force an immediate change to this standard, it 
would be greatly to the advantage of all interests 
in the end, and all real inconvenience due to un- 
familiarity with the units among shop workmen 
would be over in a month or two; but whether the 
change will ever be made by voluntary action is 
another and much more doubtful question.—Ed.) 


THE EXPANSION OF ICE. 

Sir: The ice in the Kennebaceasis River, New 
Brunswick, Canada, is observed to shove, or heave, 
towards the northward, piling up on the shore some- 
times as high as 7 ft. The following explanation of 
the movement and its direction was, in substance. 
offered by Mr. Murdoch, a writer in a local paper. and 
may be of interest to some of your readers: 

Lake or river ice, when freezing, expands in the 
direction of least resistance, which is into the air: 
und the first sheet of ice thus formed is a perfectly 
fitting cover, and fashioned to the form of shore. 
From this steve ¢ncward, fuetuations occur with every 
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change of temperature below 32° F.. at which tem- 
perature the ice is in its most bulky state. Mr. J. W. 
Dumble, of Coburg, Ont... who, in the winter of 1850 
made observations on a large sheet of ice,* ascertained 
that the shrinkage after first freezing, or the first 
movement of the ice, amounted to O.0000083 of its en 
tire length for each degree of temperature below 32 
Fr tut after this first movement, the variations, 
whether of expansion or contraction, were found to 
be uniformly 0.00000765 of length of ice per degree of 
temperature 

The change of temperature of ice confined between 
shores causes cracks Even though the ice be free on 
one shore (usually the northern), its inertia is so great 
that when shrinkage takes place, the brittle ice breaks 
with the loud report heard on rivers and lakes when 
the air is cooling. It may be noted that actual shrink 
age of ice is seldom reported 

It is also true that when the surface of ice becomes 
unduly heated at any point the ice expands so quickly 
as to rend the colder parts and form cracks, 

However the crack is formed, it fills at once with 
water, and the water promptly freezes, increasing its 
bulk 1-11, and tending to push the flow apart by the 
force of its expansion, When the temperature, local 
or general, rises again, the ice cake expands to its 
former extent, plus the aggregate width of all the 
eracks formed during the shrinkage. Thus, the form 
ing of cracks and the filling of cracks with new ice 
explains the observed process of growth which takes 
place with each change of temperature. 

When the ice is so firmly fixed to both shores as to 
prevent movement, the growth just mentioned will 
eause a piling up of the ice at certain points of the 
field, determined by local characteristies. At the 
region mentioned, where the movement was observed, 
the north river bank is bold and tree clad, and pro 
tects the ice from cold, north winds, and aids in con 
centrating the heat of the sun; while the southern 
bank, mostly in shadow, is exposed to the north winds 
The climate of the north bank, being thus milder than 
that of the southern, the movement of the ice to the 
north is favored by the weakened ice on the northern 
bank. Boulders in a shallow lake in the vicinity were 
observed to have ploughed furrows in the beach north 
ward under the influence of this ice growth. 

The amount of this ice growth for the 111 days of 
the winter season, during which the average «aily 
range of temperature is over 13°, may be computed 
to be 30 ft., thus: 








13° x 111 days 2,500 ft, O0.00000765 ft. 
Add 1-11 for expansion of ice in cracks...... ft. 
eee eer eT ere e eee - DOL ft 


where 2.500 ft. is the width of the river at 
and the constant is as given above. 


that point, 


rhis explanation assumes that the tensile strength 
of ice is not great enough to overcome the inertia of 
the ice at the time of the lowering of temperature 
which causes the cracks; and also, the rate of increase 
of temperature being the same as the rate of fall, 
the compressive strength of the ice will allow the ex 
pansion of the field. 

Can the Editor supply any information as to the 
tensile strength of ice? The writer tested, last year, 
the compressive strength of some blocks taken from 
ice frozen from distilled water with the fellowing re 
sults: 


Cube 4 « 4 4 ins.....320 Ibs. sq. in. contraction 14 In 
: 2% x 4 ins. high. 


” » 310 Tbs. sq. in. 
2 x 2% ins. high 320 Ibs. sy. in. contraction % In. 


The blocks were free from cracks. 
° 


Yours respectfully, W. K. H. 

Lafayette, Ind., Mareh 18, 1804. 

(According to German experiments described in 
Engineering .News of Dee. 26, 1885, the tensile 
strength of ice is from 142 to 223 lbs. per sq. 
in.—Ed.) 





AN ENGLISH SEWER-PIPE JOINT. 

We illustrate herewith a joint for sewer pipe 
which has come into considerable use in England. 
Both single and double-socket joints are made, 
cement being poured in to complete the joint in 


Clay 
Band 





Clay Band 





An English Sewer-Pipe Joint. 


either case, after using bands of fireclay, as shown 
in the sections. ‘Two holes are left in the hub of 
the pipe, one for pouring in the cement and another 
for the escape of air. The claim for these joints 
ix water-tightness, coupled with increased strength 


*See Eng. News, Jan. 12, 1805, for an account of 
Mr. Dumble’s experiments. 
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to resist strains due to ounequal settlement in the 
ease of the double joint. The joints are controlled 
by the Archer Pipe Co., Limited, 19 Great George 
St... Westminster, London, S. W manufacturers 
of sewer pipe, electrical and o her conduits. The 
joint has been used and we are informed has given 
Dartford and Chis 
wick, in London, and 12 miles of sewers in Cheadle, 


good satisfaction, in Southgat 


near Manchester, were laid with i 


NOTES BY RAIL 
Pennsylvania R. R 
ter built or more 


There are probably no bet 
comfor able passenger coaches 
than the standard day cars of this line. They ac 
commodate GO passengers, and have a closet and 
two stoves, while the four h corner has a «avindow 
seat. The interior finish is of oak, with very littl 


molding or carving, and the headlining is of pink 





ish brown burlap studded with dull bronze headed 





nails, The seats are upholstered in crimson plush 
and there is a carpet in the aisle. The monitor roof 
is wide and shallow, and has five Prost lamps, 
While oil lamps are fitted in side brackets. ‘The 
Window 


light colors and the ampl sprice give a 


e ffeet bat a 


sinall number and size of the 


notably light and cheerful interio: 
Weak point is the 


brouze brackets for hand bag The cars ar 





carried on four-wheel trucks. The four platform 
steps are made of sufficient depth to bring the lower 
step within reasonable distance of the ground, 
While the four steps of Pullman cars are frequently 
so short as to be high above the ground and awk 
ward to climb. 

The principal feature of interest on the New York 
Division is the introduction of the automatic electro 
pneumatic block system, with overlapping blocks 
On some parts of the division the system has been 
in operation for several months, and the old block 
signals have been removed and the towers boarded 
up. The main track signals are carried on over 
head bridges spanning the four tracks, so as te 
admit of placing each signal over the center of the 
track it governs. At some of the yards the ground 
signals have large lamps with lenses of unusual 
size. There are four tracks all the way from New 
York to Philadelphia, exeopt at drawbridges, laid 
with heavy rails spliced prineip uly with six-belt 
angle bars. Stone ballast is used throughout. The 
trestle which carries the elevated tracks 
through Elizabeth, to avoid the old grade crossing 
of the Central Railroad of New Jersey, is being 
rapidly filled in for «a solid bank, Hedge 


were introduced on parts of this division som 


newly 


fenes s 


years ago, following English practice, but they do 
no seem to thrive, being thin and weakly, and in 
no way resembling the thick dense hedges char 
acteristic of English railways. In the new Broad 
St. terminal station at Philadelphia, the rails rest 
on 2-in. wooden blocks (19 to a rail length) placed 
on longitudinal timbers which in turn rest upon 
crossties. There are 11 ties to a rail length, with 
a tie under each joint, but there is no blocking 
under the rail joints. The stone ballast is level 
with the tops of these ties. 

The Philadelphia, Wilmington & Baltimore Di 
vision has a double track with stone and gravel 
ballast,.and is laid with 85-Ib. rails spliced by six 
Additional 
being erected on this division. 


bolt angle bars, with the nuts inside. 
block signals are 
Post and rail fencing is used, and many of the 
roud crossings are unprotected by 
Bridges are fitted with 


cattleguards. 
outside wooden guard 
rails, and sometimes also with inside iron guard 
rails. Near each bridge is a post painted black 
with the number of the structure in white upon it. 
The figures are of malleable iron raised 4 in., so 
that an ordinary track laborer can renew them and 
keep up the painting. 

The Baltimore & Potomac Division is also double 
track, laid with S5-lb. rails and six-bolt angle bars, 
the smooth riding over which is very noticeable 
as compared with the sections on which lighter rails 
are in use. The track is ballasted with gravel of 
rather small size and there are 14 ties to a rail 
length, the ties being very wide. which is a notice 
uble feature of the Pennsylvania R. R. track. A 
large part of the line is unfenced. This division 
ix operated on the block system with the ordinary 
The compensators: con 
sist of two grooved pulleys, one above the other 


manual levers and signals. 
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with a chain making a half turn round each, the 
signal wires being attached to the ends of the 
chain. The mile posts are square, painted white, 
with black raised figures of malleable iron. The 
whistle and ring posts are flat, painted blue on 
the running side, with white letters. Bridges are 
fitted with outside wooden guard rails, and some 
have iron inside guard rails also. At Baltimore 
the centering is up for a large stone arch street 
bridge being constructed by the city, and having 
long span arches crossing the Baltimore yards at 
a considerable skew. Through almost the entire 
center part of the city the railway is in deep cut 
or tunnel. South of Washington the line is single 
track, extending to Quantico, where connection is 
made with the Richmond, Fredericksburg & Poto- 
mac R. R. for through traffic to southern points. 
It crosses the Potomac by the Long Bridge, an 
arched Howe truss structure with a railway track 
and roadway, The rails are laid on longitudinal 
timbers across the bridge with suspended broken 
joints spliced by four-bolt angle bars, and there are 
16 ties to a rail. The ballast is gravel. Piling has 
been driven at the toes of the slopes of some of the 
cuts to check sliding. Split switches are used, with 
double targets, but the Pennsylvania R. R. does not 
use guard rails in front of any switches on its line. 
Bridges have outside guard rails and sometimes 
have guards for rerails. Drawspans are protected 
by a semaphore signal in each direction. Longitudi- 
ual timbers carry the rails on one bridge. A _rail- 
way crossing is being equipped with interlocking 
plant, but one of the derails is set close to a bridge 
portal. Pit cattleguards are used, and the road 
crossing signs are black oval boards with white 
lettering. 

Richmond, Fredericksburg & Potomac Ry.—The 
track is laid with 56 and 67-lb. rails on white oak 
ties in gravel ballast. These ties cost 40 ets. each 
and have an average life of eight years. The rails 
are laid with broken suspended joints spliced partly 
by four-bolt and partly by six-bolt angle bars. At 
intervals two spure rails are placed, being carried 
in notches in two posts about 5 ft. high. The line 
is single track and the switch targets show a white 
disk for the main track and a red and white 
arm, like a semaphore blade, for the -side track. 
Where the targets cannot be seen from a distance, 
owing to curves in cuts, ete., a yellow and black 
fishtail semaphore, interlocked with the switch, is 
placed at a minimum distance of 1,200 ft. from the 
switch. or as much farther as necessary, in some 
eases 1,800 ft. The split switches have short 
guard rails close in front of the switch rails. On 
bridges there are outside wooden guard rails, Lati- 
mer rerailing guards, and inside iron guard rails, 
the latter being extended well onto the approaches 
and brought to a point between the track rails. 

Chesapeake & Oto Ry.—This is a very important 
system and its importance and traflic are increas- 
ing with the growth of the ports of Newport News 
and Norfolk, while the Chicago & Northwestern 
Ry. is intending to make a grain route to the sea- 
board over the Cleveland, Cincinnati, Chicago & 
St. Louis Ry. and the Chesapeake & Ohio Ry., as 
there is a very large elevator and grain-loading pier 
at Newport News. Some notes on the main line 
from Washington, D. C., to Cincinnati, O., were 
given in our issue of Aug. 17, 1898. The line from 
Richmond to Newport News, 75 miles, is single 
track, laid principally with 75-b. rails having 
broken supported joints spliced by six-bolt angle 
bars, and having 17 or 18 ties to a rail length, laid 
in broken stone ballast. Some of the sections have 
lighter rails and a rather bad riding track, but 
the early spring is hardly the time to expect the 
smoothest track, and on most of these sections new 
oak ties have been distributed ready for putting in 
the track. Split switches and spring rail frogs are 
used, and high switch stands with double targets. 
At each mile post is a spare rail placed on short 
stakes. The mile posts are of square section, set 
diagonally to the track, and painted white. The 
whistle posts are flat and the section posts are 
similar but smaller. Clearance posts are low and a 
large post marks the center of the side track. The 
read crossing signs are small and of X-shape. 
Some of the pit cattleguards are open, others are 
covered with beveled ties, and metal surface cattle- 
guards are also used. Oval “ one-mile” signs are 
placed in each direction from: stations. There are 
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a number of low trestles through swampy ground 
and these have outside wooden guard rails, as have 
open culverts. Water barrels are placed at fre- 
quent intervals along the trestles. Bridges have out- 
side wooden guard rails and inside iron guard rails, 
the latter extended into the approaches and brought 
together, The company runs its own parlor cars, 
which are vestibuled, and are very handsome and 
comfortable, being fitted with reclining chairs. 
These cars are built by the Barney & Smith Mfg. 
Co., of Dayton, O. The locomotives and car shops 
at Richmond are not now very busy, but some en- 
gines are being rebuilt, and «a number of 30-ton 
double side-dump ballast cars have been built at 
these shops. The stations at Richmond and New- 
port News are head-house terminals. The road- 
bed, structures, stations and rolling steck are well 
kept and in neat condition. The Eastern terminal 
is at Fortress Monroe, but the principal freight 
terminal is at Newport News, nine miles west of 
that place, where there are ore and coal piers, a 
grain-loading pier, elevator, shipping piers, ete. 
From this point the railway has a steam ferry to 
Norfolk, one hour distant, and freight terminals 
are alsu to be established at Norfolk. 


Norfolk, Albemarle & Atlantic R. R.—This lit- 
tlhe 18-mile road from Norfolk, Va., to Virginia 
Beach, was built in 1882, when the standard gage 
had not been adopted by the roads entering Norfolk, 
and a gage of 3 ft. was adopted as being cheaper 
than the 5-ft. gage of the Norfolk & Western 
R. R. It is intended te widen the gage as soon 
as the necessary funds can be obtained, and on 
about three-fourths of the length of the line the 
old ties have already been replaced with 8'4-ft. 
ties, while renewals with these ties are still in 
progress. The rails are of steel, 30 Ibs. per yd., 
laid with broken supported joints spliced by four- 
bolt fish plates. There are 16 ties to a rail length 
and the ballast is principally dirt, but the roadbed 
is well drained by deep ditches. At the present 
time the line is being surfaced, sags raised and 
ditches cleaned, and one trestle is being replaced 
by «a bank with three lines of vitrified culvert pipe. 
A steel drawbridge has just been completed across 
the Eastern branch of the Elizabeth River, and a 
plate girder span over Malones canal, in Norfolk, 
both replacing wooden drawbridges. A new plate 
girder turntable is also being erected. On sections 
where long and short ties are intermixed the rid- 
ing is pretty rough, as might be expected, aggra- 
vated at this season by heavy rains. Pit cattle- 
guards are used. Eight-wheel engines are used, 
built by the Baldwin Locomotive Works and the 
Virginia lron Works, and the ears were built by 
the Brill Car Co. and Billmeyer & Small. The 
ordinary passenger cars have seats for two persons 
on each side of the aisle as in standard gage cars, 
and there are also twelve open cars for summer 
excursion traffic, having 16 transverse seats anda 
carrying SO persons each. The company intends 
to build a standard gage branch to Currituck 
Sound, in North Carolina, 25 miles south, and will 
also carry out improvements ,at Virginia Beach, 
where it owns the Princess Anne Hotel and 1,600 
acres of land with 444 miles ocean frontage. 

Richmond Locomotive Works.—These works have 
undertaken the rebuilding of several engines for 
the Peoria & Eastern R. R. and the Cleveland, 
Cincinnati, Chicago & St. Louis Ry., and have also 
under construction three new ten-wheel engines 
for the Richmond & Danville Ry., and 20 engines 
for the Atchison, Topeka & Santa Fe Ry., so that 
the works are running full time, and all night in 
some of the shops, with a full complement of 950 
men. The shops are well arranged, and as the car- 
penter shop at the end of the machine shop is 
getting cramped for room, a new one will probably 
be built, and the whole of the present building used 
as a machine shop. The pattern shop is especially 
light. The erecting shop has a Yale & Towne over- 
head crane. Most of the large tools are from 
Bement & Miles, of Philadelphia, and include slot- 
ters for slotting the frames of two engines at ‘once, 
and large milling machines for finishing rods, cut- 
ting out rods of I-section, dressing the ends of 
rods, ete. Links and other parts are made rapidly 
and cheaply by a heavy drop hammer. Compressed 
air for pneumatic drills and hoists is supplied by a 
Boyden brake pump. There are four Tanner & 
Delaney boilers, and six engines, one for the ma- 
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chine shop, one each for the foundry, smith shop. 
boiler shop and pattern shop, and one for the elec 
tric light plant. Fire protection is provided by a 
water tank, automatic sprinklers and a fire pump. 
and hose houses are placed at different points. 
Among the interesting points noted were solid phos 
phor-bronze driving boxes, weighing 375 Ibs. each. 
The cylinder castings are notably clean and well 
finished, and it is stated that Virginia iron is mainly 
used in the foundry. Radial stay fireboxes are 
now generally called for by purchasers. Tender 
frames are built of wood or channel iron, and it 
Was noted that the cabs and tenders of the C., C.. 
(. & St. L. Ry. were painted a dark Brunswick 
xreen instead of the usual black. These works 
have>built two two-cylinder compound engines ot 
the ten-wheel type, one of which has been in ser 
vice for some months on the Chesapeake & Oh'o 
Ry., while the other was built for the C.. C., ©. 
& St. L. Ry., and, except for the compounding ar 
rangements, it is of exactly the same construction 
as 59 other engines ordered at the same time. The 
performance sheets show a decided economy in 
favor of the compound, and it has shown itself able 
to haul heavier trains than the simple engines. 
In a later issue we shall publish a description of 
this engine. Besides locomotives these works have 
built the engines for the battleship “ Texas,” which 
is now being finished at the Portsmouth navy yard. 
Mr. W. R. Trigg, is President of the company; 
Mr. BK. F. C. Davis, General Manager; and Mr. 
(. A. Delaney, Superintendent. 


THE PEORIA STAND-PIPE FAILURE. 


A large stand-pipe at Peoria, Ill., failed on March 
30, killing one person, injuring a large number 
and damaging several buildings. The structure 
was one of the two stand-pipes of the Peoria 
Water Co., described and illustrated in Engineer 
ing News of July 14, 1892. The following account 
of the failure, together with the specifications 
under which the pipe was built, was sent by Mr. 
Chester B. Davis, M. Am, Soc. C. E., of Chicago, 
engineer for the works, and by Mr. Dabney H. 
Maury, Jr., of Peoria. Further special reports o! 
the accident, with illustrations, will be given next 
week: 

The ordinance under which the Peoria Water 
Co. built its works required that there must be a 
storage reservoir and two water towers, of a com 
bined capacity of 20,000,000 gallons. Their flow line 
is at elevation 320 city datum, or about 220 


‘ft. above the general level at the court house. 


The towers were built on the top of the long bluff. 
which runs about due east and west, nearly paral 
lel, and about a mile back from the river, and in 
somewhat open parts of otherwise thickly built-up 
districts. The pipe at the upper end or on the 
east bluff being on higher ground was made 30 ft. 
in diameter by 85 ft. high, and the other, or the 
west bluff, was 25 x 120 ft. 

The plans and specifications for the entire works 
were prepared by Mr. Chester B. Davis, M. Am. 
Soc. C. E. The work of construction was placed 
in charge of Mr. E. H. Burlingame, C. E., who 
Was made the president of the company. The reser- 
voir and stand-pipe construction was in the direct 
charge of Mr. Eugene Carroll, C. E. The towers 
were built by the Porter Mfg. Co., Syracuse, N. Y.., 
and were completed and put into use about May 
1, 1890. They were tight and apparently all 
right, and never gave any trouble or cause for un 
easiness until on Friday, March 30, at about 10:20 
a. m., the one on the west bluff, from some cause 
not yet determined, burst with a succession of pistol- 
like reports, wrecking it completely and doing 
some, but not serious, damage, to buildings in the 
vicinity. One boy was killed, being crushed under 
the bent edge of falling sheets; and 15 more peo 
ple were more or less injured by being tossed about 
by the escaping waters. 

The tower contained about 400,000 gallons, the 
reservoir being somewhat below its natural level 
on that day, so that the water was not over 105 
ft. deep in the tower, causing a pressure at its 
base of from 46 to 47 Ibs. 

The day of the failure was warm and pleasant 
and the wind was blowing from the west at a rate 
of probably not over six or eight miles per hour.* 
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The weather had been mild for two or three weeks 
and no ice existed in the tower. 

There had been a slight leak at the top of the 
seventh course, 35 ft. from the base, on the north 
west side of the tower, and workmen had been 
sent to examine it, to make it tight if necessary. 
and to paint the discolored portions of the tower. 
It was found to be rusted up and tight, so no 
ealking was done. The man painting it had 
reached the ground but a moment before the break 
occurred. As this joint and the plates around it 
are all intact and unbroken, it is evident that the 
fault was not at that point. 


The water was supplied to the tower from the 
avenue west of it, through a 16-in. cast iron main. 
entering the tower through its bottom plate. 


A manhole was at the east side of the tower in 
the lowest, or first course, and it remains intact 
in the sheet, save that the bottom of the sheet is 
torn away through a few of its rivet holes, thus 
breaking off a portion of the bottom of the flange. 
The sheets built 5-ft. courses, six sheets to the 
course. About one-third of the sheet only remained 
attached to the casting, and it, with a portion of 
the second, third, fourth and fifth courses, lie about 
30 ft. southeast. 


A careful study of relative positions of the pieces, 
us they now lie, of the condition and position of the 
holding-down bolts, the effects of the water and 
other facts bearing upon it, show that the rupture 
began on the north side of the tower, at or near 
a seam between the first and second courses, and 
its joint between two second course plates, and 
from there it tore upward to the right and to the 
left. 

Some pieces, say one-fourth the are, at the im- 
mediate left, or easterly side, were thrown varying 
distances to the street and yards beyond in a north- 
uortheasterly course beyond them. At the right or 
westerly side, a piece, three courses high, 15 x 40 
ft. long, or more than half the circumference, was 
torn off down to the bottom rim of angle irons, 
was straightened out, lifted up about 12 ft. anu 
thrown against the cottage 100 ft. distant, and a 
little to the west of south. The remaining quarter, 
containing manhole and with some part of the 
fourth, fifth and sixth courses, was thrown 50 ft. 
east of southeast, with the upper course plates bent 
down on the top of those of the lower course. 


Practically all of the tower above the sixth 
course was turned quarter way round and fell al- 
most due east, the joint between the seventh and 
eighth courses being about 16 ft. from the base 
of the tower. The joint between the eighth and 
ninth courses was torn partly through the rivet 
holes for two-thirds of the circumference and was 
stretched out to the northwest, and the end was 
due north from the base and 14 ft. away from 
it. 

As the tower fell the ladder is at the top near 
the east side and pointing directly at its former 
position. The tower in falling was flattened to 
about 6 ft. and was broken most at the top from 
the fall. 


Within the last month observations made on the 
tower showed that it was truly vertical. The 
tower was built in level courses, with the lesser 
diameter downward. 


A large portion of the fourth, fifth and sixth 
courses, say, 15x20 ft., was blown west across 
the are, cutting off cleanly a tree, 9 ins, through, 
near the butt. A piece weighing several hundred 
pounds was thrown 250 ft. southwest, and small 
pieces spread from west to northeast; the re- 
mainder, a piece 15x15 ft., being dropped 75 
ft. northeast, cutting off near the bottom a tree 
7 or 8 ins. in diameter. 


The following is an extract from the specifica- 
tions, including everything which refers to the con- 
struction of the tower and the metal to be used 
in it: 

The metal of the plates must be of a soft, homo- 
geneous steel, unless otherwise specified, possessing a 
maximum tensile strength of 66,000 Ibs. and minimum 
tensile strength of 55,000 Ibs. per sq. in., and be offi- 
cially and legally stamped; must be smooth, truly and 
evenly rolled and uniform in size, and sufficientiy 
ductile to admit of rolling while cold around a radius 
of 20 ins., without developing flaws, cracks, splits, or 
any other features which would render them unfit for 
the work in the opinion of the engineer. The plates 
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will be inspeeted by the engineer, upon notification be 
fore being put into the pipe and before painting, ana 
all improper plates will be rejected. 

Where tron plates are specified the iron must be 
best quality tank iron, having a tensile strength of 
48,000 Ibs, per sq. in. Test pieces of the plate will 
be made and broken by the contractor in the presence 
of the engineer when he may desire, and at no extra 
expense to the purchaser. he plates will be of such 
width that each course will build practically 5 tt 
Each sheet will be not less than 12 ft. in lengtn 
Burden'’s “best-best’’ rivets must be used for the 
whole work. All horizontal joints will be single riv 
eted, and the vertical joints will be double riveted, 
unless otherwise specified. The diameters and piten 
of rivets must be satisfactory to the engineer. 

The manhole, plate, rings, ete., inlet pipes and 
flanges, and all other cast iron work, will be of good 
quality, of fine gray pig iren, and must be sound, 
strong, smooth and perfect castings, and properly 
coated. 

The bottom plate will be of t4-in. wrought iron with 
‘yin. cover plates and butt joints, double riveted with 
%-in. rivets, and double riveted to. angle rings as 
shown, which in turn will be double riveted to the 
bottom course, %-in. rivets being used. 


The flanges of the inlet and blow-off pipes will be 
bolted to the bottom plates, using lead or corrugated 
copper gaskets at all flange joints. The joints must 
be left water-tight. The botiom plates must be set 
in cement, mortar or grouting (one part Rosendale or 
equivalent cement, and three parts sharp, clean, fine 
sand), and so that no void will exist beneath it, or 
in a mixture of asphaltum and bitumen, as desirea 
and directed by the engineer. The bottom plate musr 
be truly level and the first course plates truly vertiear 
when set in place, 

The stand-pipes must be of the dimensions spec- 
tied at the least inside diameter. The bottom course 
will be an outside course, and those above will te 
alternately Inside and outside courses, or bevel courses 
upon approval. A suitable oval manhole 15 « 18 Ins., 
or acceptable equivalent complete, and wrought iron 
lugs for holding down bolts, will be properly riveted 
to the stand-pipe as above. Twelve holding-down 
bolts of best refined iron, provided with washers, 
plates, alcove-nuts, lugs and steel pins, ete., and 
reaching to the bottom of the foundation will be fur 
nished as shown on drawing for each stand-pipe. 

Lay all holes out carefully and accurately and punch 
with a center punch, sharp and in perfect order, from 
the surface to be in contact and so that the bevel of 
the hole may be away from the surface in contact. 

Plates showing any indication of hardness or brittie- 
ness, may be annealed after punching, or rejected at 
the option of the engineer. Plates having ragged holes 
or holes so much out of place as to require the use of 
the draft-pin will be rejected. All plates must be planed 
to a slight bevel in a machine, and be carefully calked 
with a round-nosed tool and made perfectly tight. Lay 
all the work out so that each joint will come halfway 
between those of the next course. Where three plates 
join, the overlap is to be neatly scarfed down whiie 
hot. Heat rivets uniformly and carefully and never 
set one when colder than red-hot. The riveting must 
be done in a neat and workmanlike manner. 

The following schedule gives thickness and data foi 
riveting the 25 « 120-ft. pipe (the one that failed) 


Steel Plates. 


Courses. Thickness, inches. HKiveting 
% 





PEE “wicescdnecccdenkecetubwess A ‘Triple 
2 % ee 
3. Double. 
, i - 
», ” 
Se DOW dgein hese <eiacedkeadeaanees 7-16 * 
ee So kksesune 6p aid tbunsehasens % 7 
DLE cacceundceévacnegeudseeeds 5-16 
Bie BO cctdvevedasevéeedstéeunbeud 4 

Iron Plates. 
WD to DB, bncbambvVO. ccc iccccccecae 4 Double 


Provide and construct balcony and crestings as shown 
by detail drawings of tron. 

A ladder 15 ins. wide, of %-in. round iron rungs, 
shaped as shown, will be riveted by suitable brackets, 
or braces, not more than 10 ft. apart, to each stand 
pipe. The steps will be 12 ins. apart, and begin 9 ft 
above the water table. They will project 6 ins., ex- 
cept when drawn differently. The side bars of Ld 
der will be % x 2% ins. 


After inspection, which will be af the shop, each 
sheet must be cleaned and painted with, or dippea 
into a bath of hot asphaltum, and before being placed 
in the stand-pipe. ‘There must be no paint on surface 
in contact. After testing, the work will be given two 
coats asphaltum or lead in oil, to suit the engineer. 
Paint all other iron work three coats. Paint all wood 
two coats, 

The stand-pipe will be tested before receiving the 
final coats of aspbaltum, by being filled with water and 
by being allowed to remain full for such time as the 
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eugineer may deem necessary to satisfy himself thar 
the work is water-tight. 

Since the above was put in type we have re 
ceived from Prof. Wm. D. Pence, author of the 
monograph on “ Stand-Pipe Failures and Acei 
dents,” publication of which is begun in this is 
sue, the following special report on the causes of 
the failure: 

In compliance with your request of March 31, 
| beg to submit the following statement relative 
to the failure of the 25x 120-ft. stand-pipe at 
Peoria, UL, on March 30. A’ careful survey of 
the premises has been made by Mr. J. A. Harmon 
City Engineer of Peoria, and as he proposes to 
immediately furnish to Engineering News a full 
deseription of the wrecked structure, these remarks 
will be mainly contined to a discussion of the eon 
ditions existing at the time of the aecident and 
of the cause of the failure. 

At the time of its failure, 10:30 4a. m.. Mareh 
SO, a strong west wind, almost equal to a gale, 
was blowing, its velocity, according to a statement 
of a credible authority, having been about 30 miles 
per hour. The stand-pipe had been leaking near 
the base for two weeks or more preceding, and 
when the accident occurred, four men were engaged 
in stopping the leaks. The wind grew in force 
and considerable difficulty was being experienced 
in holding the ladders for the use of the calkers 
against the sides of the stand-pipe, when a series 
of sharp reports resembling pistol shots were 
heard, followed instantly by the total demolishment 
of the lower fourth of the stand-pipe and the fall 
ing of the upper three-fourths to the leeward, the 
latter section flattening out by the foree of the 
fall. As there was about 110 ft. of water in the 
stand-pipe at the time, the energy of the escaping 
water was enormous, resulting in extensive damage 
to surrounding «private property. About fifteen 
persons were more or less injured and one was 
killed outright. 

The upper section seems to have been rotated 
about its axis through an angle of {0° before 
striking the ground, the cause of which seems to 
have been due to the fact that the anchor bolts 
held fast considerably longer (i. e., in a_ relative 
sense) on one side than on the other. Although 
large sections of the lower six courses of plates 
were projected in various directions—notably «a 
frgment of several tons weight which demolished 
a residence some distarfce to the southward—more 
heavy pieces seem to have been carried and de 
posited to the eastward or, perhaps, southeast 
ward, than in any other direction, and the almost. 
entire absence of pieces of large size toward the 
northwest was to be noticed. The foundation and 
anchorage seemed to be of first-class quality. 

With a view to throw as much light as poss:ble 
upon the subject, the writer advances the follow 
ing observations reached through a careful study 
ef the phenomena which usually accompany the 
failure of relatively tall stand-pipes under simple 
hydrostatic pressure: 

(1) Initial rupture, of course, usually takes plac 
near the base, 

i2) The bed-plate is left undisturbed as to posi 
tion, although indentures and incisions are fre 
quently made in it by the edges of falling plates. 

(3) A section of the stand-pipe, consisting usually 
of about the lower third, actually bursts, the bulk 
of the fragments of plates being projected in a di- 
rection diametrically away from the point of first 
failure, although iwlividual fragments are fre 
quently thrown or carried by the water in various 
other directions—more, however, ax a rule, toward 
the side of first rupture. 

(4) When undis:urbed by wind or other exterior 
influence, the unruptured top section, consisting 
usually of more than the upper half of the struc- 
ture, topples toward the point of first rupture. 


Now, in general, the third and fourth observa 
tions above stated furnish a thoroughly reliable 
eriterion for use in loeating the point of initial 
rupture. Applying the third general observation 
to the Peoria failure, the conclusion is at once 
reached that the initial rupture took place on the 
west or northwest side of the stand-pipe, but con 
sidering the fourth, it seems extremely probable 
that the gravity tendency therein referred to was 
nullified, or at least sensibly modified, by the force 
of the wind. Considering all facts at hand, the 
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writer is led to believe that the initial rupture ac 
tually oeeurred approximately on the windward 
side and that the force of the wind was suffic’ent to 
cuuse the upper portion to topple to the westward 
and thus prevent its fall in the direction of the 
point of first rupture. 


This leads to the question of @#ause. Consider 
able evidence has been given in the coroner's pro 
eoedings by alleged expert local boiler-makers to 
the effect that the steel plates used in the con 
struction of the stand-pipe were defective in qual 
ity. Samples of the metal have been placed in 
the hands of a competent authority for analysis 
and structural test, but no facts have as yet been 
secured relative to the quality of the plate metal 
us shown by actual test. No claim that the usual 
structural tests of actual sample pieces from the 
plates were made during the manufacture of the 
stund-pipe has reached the notice of the writer, 
and after an examination of the ruins he feels 
warranted in believing that if the usual tests for 
elastic limit, ultimate tens le resistance, and elon- 
vation and reduction were actually made, the certi 
fieates of same certainly cannot be introduced as 
favorable testimony, Perhaps the most conspicu- 
ous feature developed by even a hurried examina 
tion is the existence of a large number of cracks 
of varying extent in the wrecked plates, and these 
cracks are especially significant in that they may 
be found in large numbers radiating from the edges 
of the rivet holes which seem to have been punched 
and not reamed. Although the riveting seems to 
have been done w.th care in the main, several 
lines of plate fractures along rivet rows show 
holes imperfectly tilled by rivets. As the writer 
new recolleets no such cracks appear jin the six 
upper courses of 4-in. wrought iroa, but he be- 
lieves the same is also true of the thinnest steel 
courses, so that a comparison of the two metals in 
the thin plates only is not conclusive. A long 
horizontal tear in the wrought iron plate, pro- 
duced in the impact of falling, distinctly shows 
the fibrous nature of that metal. 

Although ice has undoubtedly formed in the 
stund-pipe during the past winter, it must have 
melted previous to the faiure, since none was 
found in the ruins. It has been suggested that 
the failure was due “in some unknown manner,” 
to the formation of ice during the past winter, 
but as yet no theory as to the precise manner in 
which the ice might have brought about the failure 
has been advanced. The practically complete meit 
ing of the ice must have taken place during the 
prevailing warm weather early in March, for dur- 
ing the blizzard which occurred inside of a week 
preceding the failure, the temperature fell rapidly 
to a point below 10° EF. That temperatures was 
reached during two or three nights in succession, 
and it is stated that ice 1144 ins. thick formed on 
the night of March 24. Apparently the formation 
of ice to the extent just mentioned could not seri- 
ously affect the strength of a stand-pipe which had 
successfully withstood several winters of more or 
less severity. However, while believing that the 
ice formation within the structure in the usual 
manner to the extent stated above could searcely 
have been a souree of danger, the writer is pre- 
pared to believe that the leaks which had given 
external signs of their existence previous to the 
llizzard above mentioned, or, perhaps, other leaks 
not then fully developed), might have admitted 
water to some of the numerous spaces in rivet 
holes which have already been mentioned; and 
that the foree developed by the freezing of such 
water spaces or pockets might have caused com- 
plete fracture to neighboring net plate se ctions in 
which lines of incipient fracture had been caused 
in the process of punching. This theory has been 
suggested to the writer by the excessive extent 
to which such minute linés of fracture were de- 
veloped in the failure of the structure, and it seems 
searcely necessary to refer to the Montreal “ bomb- 
shell ice” experiments or to the various other fa- 
iiliar instances in nature of the expansive force 
of freezing water in proof of the sufficiency of 
this force to fracture plate metal when weakened 
us above stated, Since several of such individual 
fractures might have taken place without leading 
to immediate entire failure (particularly in’ the 
vertical lines of triple riveting near the base), it 
seems probable that the structure might have con- 
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tinued to stand in apparent safety through an in 
definite period, but for the combination of causes 
which led to the failure at the time above men 
tioned. It is scarcely necessary to remark that the 
forces just described might have been acting at 
various times and that an oft-repeated strain might 
have accomplished a result perhaps improbable 
under a single application of the pressure. 
Accepting the theery just stated, and believing 
that initial rupture oecurred near the base on the 
windward side of the stand-pipe, it is the writer's 
opinion that a weakness existing there was d - 
veloped to the point of rupture by the combined 
vibration due to the wind and the blows from the 
calkers’ hammers, acting in conjunction with the 
hydrostatic pressure. 


Among the numerous attempts to develop the under- 
flow to furnish water for irrigation in the West may 
be mentioned a recent enterprise at or near Greeley, 
Colo,, where a contract for a trench, 10% ft. wide, 
oo ft. long and 26 ft. deep, was let some time ago to 
Mr. Geo, W. Gale, of Greeley, by Mr. D. A. Canfield. 
At 12 ft. from the surface hardpan from 2 to 6 ft. 
thick was struck. This has been shattered by dyna- 
mite. Afier passing the hardpan, cribs and a dredge 
have been used, The dredge is of the clam shell 
type, with special features invented and patented by 
Mr. Gale. An arrangement of ropes and pulleys is 
employed in this dredge, designed to insure the clos- 
ing of the shells or bucket before it begins to be 
lifted. The cost of this ditch is estimated at from 
$15,000 to $20,000, The water developed will be liftea 
to a ditch by means of a pump or pumps, made by 
Mr. J. B. Swan, of Denver, and will flow some five 
miles to a reservoir. 


Tests recently made by Booth, Garrett & Blair, 
of Pittsburg, Pa., of the fineness of Saylor’s Port- 
land cement, showed the following results: 


Per cent. of 
cement passed, 
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The Cataract General Electric Co., a corporation con- 
nected with the Niagara Power Co., is now discussing 
the formal acceptance of a 50-year permit, obtained 
from Mr. Edward Hannan, of the State Department of 
Public Works, to put an electric plant along the lines 
of the New York state canals. The permit would au- 
thorize the company to enter upon all canal lands: of 
the state for the purpose of erecting an electric plant 
for the towing of canal boats, but without interference 
with present methods of towing. The rates for towing 
are subject to review by the State Superintendent of 
Public Works, but must not exceed $20 per annum per 
E.HP. The company may also furnish electric light, 
heat and power at any po’nts along the line, after the 
eanal service is fully supplied; and must furnish the 
power, free to the state, for operating lock gates, and 
also electric light for illuminating the locks. The com- 
pany must have its plant in operation between Buffalo 
and Albany within three years from date, or forfeit the 
permit. The president of the company is Mr. William 
Mertens, of New York, and Mr. Thos. C. Platt is also 
interested. 

The Sutro tunnel litigation, commenced in 1889, has 
just been ended in favor of Adolph Sutro and his 
friends, by the decision of Judge Hawley, of the U. 8. 
Cireuit Court. In 1869, the Sutro Tunnel Co. was or- 
ganized to build a mining, draining and exploring tunnel 
to the Comstock lode in Nevada. The capital stock was 
$20,000,000, and this was at once disposed of. In January, 
1877, the tunnel company executed a mortgage to Hugh 
MecCalmont and other Scottish capitalists, and this 
mortgage was increased until, in 1886, it amounted to 
$1,600,000, and steps were then taken to foreclose it. 
The McCalmonts finally agreed to take $800,000 for 
their interest in 1888; but the money could not be 
raised by an attempted assessment of shareholders. 
An extension of time was then granted, and finally 
$550,000 was raised from the stockholders and a syn- 
dicate provided the remaining $250,000, and the mort- 
gage was purchased in the name of the Union Trust 
Co., of New York. About one-fifth of the stock re- 
mained outside of the Comstock Tunnel Co.,. then 
formed, and this contingent, in December, 1889, com- 
meneed suit and asked to have all the transactions set 
aside on the ground of fraud. The testimony covered 
5,000 pages, and the briefs and pleadings 800 and 200 
pages more. The Court now upholds every act of 
Adolph Sutro and finds for the defendant. 





Petroleum has been discovered, in very considerable 
quantity, in-the Grosnoje district of Russia, north of 
the Caucasus. A well 440 ft. deep is said to have 
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produced in four days 8,280 tons of oil of good quality. 
This region is easily connected with Viadikaukas 
the extreme southeastern terminus of the railway sys 
tem of Russia, Viadikaukas is only 400° miles 
from Rostoy, the seaport at the head of the Sea of 
Azov; while the older deposits of Baku are nearly 
~H) miles from Batoum, on the Black Sea, and have 
ne rail communication with Russia. This discovery 
should tend to extend the field for Russian petroleum, 
especially in’ Russia itself, as existing railways wil) 
serve for distribution. 

The New Jersey Stace Road Improvement Associa 
tion is making an aggressive campaign to have the 
state road appropriations increased from $75,000 to 
$125,000, The practical operation of the existing ron | 
law is 30 satisfactory as to awaken a general demani 
for further state aid, though the system is yet in an ex 
perimental stage, and will not be in full working opera 
tion for a year or two yet. For the present yea: 
specications for county boards of freeholders hayes 
been spproved that will use up all of the $75,000 ap 
propriaved and applications are on file for aid in 
building SL miles of road and others are coming 
From the present outlook the state could profitably ex 
pead $200,000 this year in aiding counties to build 
pecmanert highways. ‘The New Jersey road law is th. 
most liberal of any in the United States, and that 
state seems to be in a fair way of successfully work 
ing out a very difficult public problem. A delegation 
of New York assemblymen is about inspecting the 
New Jersey roads with a view of introducing a bil! 
providing for a similar system in New York. 


The elevated moving sidewalk recently proposed foi 
the Chicago downtown loops of all elevated railways 
has been dropped as a project, according to the papers 
of that city. The reason given is that the elevated 
railways can take care of themselves without this 
adjunct and decline to co-operate. 


“Country Roads,” the first of a series of illustrated 
primers on roadmaking, has been issued by the New 
York State Division of the League of American Whee! 
men. A copy will be sent free to any county or town 
officer, civil engineer, highway commissioner or over 
seer in New York sending his name and address, and 
a copy will be sent to any other address on receipt of 
5 ets. in stamps sent to Mr. Isaac B. Potter, Potter 
Building, New York, or to Dr. W. J. Packwood, 1280 
Michigan St., Buffalo, N. Y. The primer tells in 
plain terms what bad dirt roads mean to the farmer 
and gives him pointers upon methods of improvement. 


A test of 12-in. steel armor-piercing projectiles was 
commenced at Sandy Hook on March 20. The projectiles 
were of the Holtzer type, made by the Midvale Stee! 
Co., of Nicetown, Pa., and the Carpenter, made by 
the company of that name at Reading, Pa. Each shot 
is about 314 ft. long, weighs about 1,000 Ibs. and is 
hollow for one-third of the length, with the head 
specially hardened. The test plate was a 13%-in, oil- 
tempered, annealed, nickel-steel piate, about 9x16 ft.. 
bolted to 3 ft. of oak backing and reinforced by 38 ft. 
of sand. It was made at Bethlehem, Pa. At a range 
of 150 yds. a 12-in. rifle was loaded with 355% Ibs. of 
brown prismatic powder and a Carpenter shell. This 
shot landed on the upper left-hand corner of the plate; 
dislodged a piece of the plate and developed several 
radial eracks. The shot was dug out in three pieces; 
from the heat generated by impact a mass of sand 
was found fused to the point. The second trial was 
with a Holtze shell of 995 Ibs. It clearly pierced the 
plate below and to the right of the first shot, and 
greatly widened the cracks. The third shot, a Car- 
penter, demoralized the plate, showing several cracks 
clear across the plate and a large fissure across the 
lower part. The fourth and last shot was a Holtzer, 
which completely demolished the plate. When dug out 
the second Holtzer and the second Carpenter shots 


were found practically intact. The first Holtzer. was 
not found. 


The provosed reduction of $90,000 in the appropria- 
tion for the U. 8. Coast Survey and Geodetic Survey 
in the pending “Sundry Civil Appropriation Bill” is 
opposed by the National Association of German-Ameri- 
can Technologists. The executive committee of the 
association, representing societies in Boston, Buffalo. 
Chicago, Cincinnati, Cleveland. Lynn, Newark, New 
York, Philadelphia, Pittsburg, St. Louis, and Wash- 
ington, adopted a resolution at its meeting on March 
9 opposing the reduction in the appropriation and urg- 
ing the Senate committee to restore the Sopieenotal 
to the same amount as in former years. 





The water power canal which the Minnesota Canal 
Co. proposes to construct -from a point on the St. 
Louis River, twelve miles above Cloquet, to Duluth is 
to be put under construction ‘this spring. aceording 10 
reports. It is a’so stated that the gonfract for . the 
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construction of the 33 miles of canal 40 ft. wide will 
be let May 1. The work will be in charge of Mr. W. 
BE. Darwin as superintendent of construction. The 
estimated cost of the canal is $3,000,000, ; 


Plans for a pneumatic tube system for distributing 
mail matter from the general post office at Clark and 
Adams Sts., in Chicago, to the twelve branch stations 
of the city have been prepared at the request of Post 
master Hesing. The distance to be covered by the 
tubes of the proposed system is 33.1 miles, and the cost 
is estimated at $986,151. According to the plans, steel 
tubing is to be used, with aluminum curriers; and 
duplicate plants for supplying the compressed air w i 
be constructed. In this connection it may be noted 
that a pneumatic tube system for delivering tele 
graphic news from Western Union offices to the var 
ous Chicago newspaper offices has recently been com 
pleted and is now in successful operation. We hope 
to give full details of the construction of this system in 
an early issue. 


A beamless brake in which the shoes are carrie) 
by rocker arms attached to the spring plank has 
been recently patented. The shoes for one whee! 
are below and those for the other wheel above the 
spring plank. ©. F. Porter, of New Orleans, La., is 
the agent. 

Scoria blocks are used for street pavements to a 
considerable extent in Montreal, and we believe in 
some other Canadian cities. They are made in Eng 
land from blast furnace slag mixed with clay and 
molded into bricks. They are said to make a very hard 
and durable pavement. 

Another Niagara power company is seeking a charter 
from the New York Legislature. This is the Niagara, 
Lockport & Ontario Power Co., with $10,000,000 capi 
tal. It is proposed to construct a hydraulic canal from 
the Niagara River, at Tonawanda, to the gorge at Lock 
port, and there convert the water power into electric 
power. The company also offers pure water and elec 
trie light and power to Lockport and other cities and 
towns. The incorporators are citizens of Lockpor’, 
i 

Measures to prevent the spread of pulmonary tubercu- 
losis are being taken by the State Board of Health of 
New York. A circular on the subject has been prepared 
and sent to every newspaper in the state and another 
circular has been suggested for distribution among con- 
sumptives and those living with them. The Board of 
Health states that the communicability of pulmonary tu 
herculosis is now generally recognized by the medical 
profession throughout the world, and that in a majority 
of cases the disease is not fatal and that it offen may 
be cured. The disease germs are gfven off in the sputa 
of persons suffering with the disease, which should 
never be so deposited as to dry up and allow the germs 
to infect air breathed by any one. Mr. Lewis Balch, Al- 
bany, N. Y., is secretary of the New York State Board 
of Health. 


The epidemic of typhoid fever at Buffalo, N. Y., noted 
editorially March 22, seems to have reached its height 
in a few days and then fallen off rapidly, but on March 
20 there were reported 22 cases, against some half 
dozen per day at the beginning of the month, showing 
that the danger was not all over. Mr. Louis H. Knapp. 
Engineer of the Buffalo water-works, has given us a 
few notes regarding the location of the old and new 
intakes, substantially as follows: The old intake tunnel 
is 4 ft. in diameter and extends out under the canal 
and harbor, to the Niagara River, a distance of about 
300 ft., the canal being about 100 and the harbor about 
120 ft. wide. The least diameter of the new intake 
tunnel is 6 ft. It is 20 ft. down stream from the old 
and extends 700 ft. into the river from the old inlet. 
ending about 1,000 ft. from the Canadian shore. For 
nine months of the year both supplies are good and 
the new is always so. The supply from the o'd intake 
is affected by the discharge from the Buffalo River and 
for about three months in the year it is bad. When 
possible the supply has been drawn entirely from the 
new intake since its completion, but it sometimes hap- 
pens that the new supply is partly shut off by low water 
and ice, at which times the old intake must be used. 
If water cannot be drawn from the old intake in the 
future another tunnel will have to be driven out to the 
new intake crib. Mr. Knapp inclosed a newspaper 
clipping with his letter in which a physician in Buffalo 
claims that there is no serious epidemic there, but dur- 
ing the first 20 days or so of March it is reported that 
there were nine deaths from typhoid fever, against 
four during the whole of March, 1893, and one during 
March, 1892, The few deaths during this epidemic 
would seem to indicate a mild form of the disease. 


An international exhibition is to be held at Hobart, 
Fasmania, this year, commencing in November. Large 
exhibits are expected from Great Britain and other 
European countries, India, Canada, Cape Colony and 
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all the Australian colonies. Tasmania is a very rich 
mining country, and has large agricultural districts and 
cattle stations. Agricultural implements and mining 
inachinery are therefore in great demand, and there is 
a field for American enterprise in this direction. The 
ugents of the exhibition in the United States are Wo! 
mann, Keith & Co., of 11 Wall St.. New York city 


Float observations made on the Great Lakes, by 
Professor Harrington, of the Weather Bureau, show 
four general currents in all the lakes, The outflow 
towards the outlet of the lakes, a continuous current 
affecting the entire mass of water and proceeding 
slowly, with perceptible reactionary flow, resulting in 
more or less of a cireular current around the like 
a surface current due to the prevailing winds an 
consisting of a mass of water driven before the wind 
and ineluding elso a return or reactionary current 
eaused by the flow into depths made vacant by the 
action of the winds; return currents, and, finally, surf 
motion. The most important current is the surface 
flow caused by the winds. It has long been known 
along the lakes that the wind will blow in the direc 
tion in which the current was running from two to 
tlow eansed by the winds. The general velocity of 
these lake currents is from four to twelve miles per 
day: thengh much difficulty was encountered in at 
tempting to fix these rates 


The remarkably rapid growth of Brookivn, N. Y 
in the last 20 years, is made the subjeet of an article 
in the “Eagle of that city, and from this the follow 
ing figures are taken: 
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Assessable value of real and 


personal property S216. 282.870 S$506.054.676 
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Travel over East River bridge 
Travel over East River ferries 30.005.000 BOST5 000 


Total travel over East River  36.218.540 T7.DUS.S6 4 


The International Railway Congress for 1895 will 
be held in London, as fixed upon at the St. Petersburg 
Congress of 1892. The first of these congresses was 
held in Brussels, in 1885; then followed Milan, 1887; 
aris, ISS89, and St. Petersburg, 1892. Practically all 
of the English railway companies will be represented 
at the London meeting, and the Prince of Wales will 
preside. Forty-seven governments now send represen- 
tatives to these congresses, including Great Britain and 
her colonies, coming from 250 railway corporations, 
representing 120,000 miles of track. The papers sub- 
mitted at the London meeting will all be in English or 
French. Membership is confined to the representatives 
of not less than 30 miles of railway, excluding tram- 
way systems. The annual subscription is $20 plus 5 cts. 
for each mile of line open to traffic. Companies can 
send from two to eight delegates, according to length of 
line, and they are entitled to copies of the proceedings, 
reports and papers, one for each delegate sent, plus 
one. The secretary of the English section is Mr. W 
M. Aeworth, 29 Abingdon St., London, England. 


lhe manual block system has been put in operation 
on the line of the Chicago, Milwaukee & St. Paul Ry 
from Chicago to Council Bluffs, 487 miles,. and is to 
be adopted also on the line from Chicago to St. Paui 
20 miles. 
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(Readers are invited to contribute items concerning new con 
struction of interest to engineers or contractors for insertion in 
these columns. Those using these pages for information are 
informed that announcements of calls for proposals are insert 
ed but once, and are not repeated from week to week.) 


RAILWAYS. 


East of Chicago—Existing Roads. 


BELLEFONTE CENTRAL.—J. B. Mitchell and W. 
J. Myers are members of a committee appointed at 
Vine Grove Mills, Pa., to secure an extension of this 
railway from State College to that place, 3% miles. 

BUFFALO & SUSQUEHANNA.—The contract for 
the extension from Galeton, Pa., east to Ansonia, 13% 
miles, has been awarded to D. A. Craig, Buffalo, N. 
Y.. and Frederick Crego, Bradford, Pa., according to 
reports, and it is stated that 700 men will soon be 
put at work. 


CENTRAL NEW YORK & WESTERN.—Press reports 
State that the right of way has been secured for ex- 
tending this railway nearer the heart of the city of 
Hornelisville, N. Y., and that a new passenger sta 
tion and freight house will be erected there, both 
improvements to be completed this summer. Bxten- 
sions of the road are also contemplated both north 
from Wayland and south from Angelica, but no @efi- 
nite action has yet been taken. 

WASHINGTON & CHESAPEAKE BEACH.—Capt. 
A. H. Mattox, Gen. Man., is reported as stating that 
about 600 laborers and 300 mule teams are now at 
work on this railway, and that subcontracts on the 
entire road will be awarded this week. The 2,000-ft. 
pier is being completed at the rate of 100 ft. per day, 
and contracts have also been awarded for the grading 
of the Chesapeake Beach town site. The pier ix ev- 
pected to be completed about April 15, the telegraph 


Ry 
line by May 19 and the railway and at least ene wing 
of the smaller hotel by Julw 15 The main hotel wi 
eost af feast ST.000.000 and cannot be comple ed be 
fore next year Coffin, Sullivan & Co New York 


are the general contractors for the railWay and pie 


Projects and Surveys 


BALTIMORE NORTHERN The bill incorporat ng 
this company to build a railway from Balimore 1 
the Pennsylvania state line bas been reported fave 
tbly by the house committee. Incorporators, Wm. Gil 


ore, M. H. Houseman, S. J. Poe and J. Ho Mill 
Eng KB. A. Cunninghim, Baltimore 





NEW YORK The Albion correspondent of — the 
Rochester “Union and Advertiser’ states tha han 
nous, Dryer & Co Syracuse, have offered eon 
struet the proposed raiway from Batawa te bah 
Orchard Haber, by way of Albion, if S60.0000 of stock 
is taken in that city, and tha enrly i of 
tmount has already been taken 

WISCASSET & QUEBRH It t stated = that " 
tracts have been awarded for 3.500 tons of So- lb. ste 
rails and for 175.000 ties for the construetion of this 
projected railway The read will be 2ft. goge sm 
the main line, from Wiscasset to Burnham, 42 miles 
will be constructed this summer Eng Warren 
Nickerson; Pres, Geo. H. Crosby Albion, Me Con 
tractor, Thos. A. Rowe, 200 Washington St Boston 


Southern —Existing Roads. 
BOSTON & ALBANY (GA. I'ress reports st ite 
that there is talk of completing this railway to Al 
bean (ia The line now extends from Pideoek, on 
the Savannah, Florida & Western, to Monttrie. Supt 
‘ W. Pideoek, Pideork, Ga 
MACON & ATLANTIC. -It is reported probable tha 
the construction of this railway to Sivannah, Ga 
will seon be resumed. Address John R. Young, Sa 
vannah, Ga 
Northwest—Projeects and Surveys 
CHICAGO, ST. LOUIS & CAIRO Incorporated in 
Iilinois to construct a railway from Chicago to East St 
Leuts, and thence to Cairo, 1 capital stock, Sinn) 
OOO: principal office, Springfield. TiL.; directors, A. W 
Cross, M. R. Locke and P. 1). Cheney, Jerseyville, 10 
G. A. Saunders, and G. E. Ayers, Springfield. 1 
DD. HH. Donovan, Chieage, Hl; C. BF. Griffith, St. Louis 
The road ts expected to cost S20 .000 per mile, aceord 
ing to press reports, and A. W. Cross is reported as 
stating that everv cent of the S0.000.000 of eanital 
stock is pledged. The road is projected to pass throug 
the following counties: Alexander. Pulaski, Unio 
Johnson, Jackson, Williams on, Randolph Perry 
Greene, Morgan, Sangamon, Menard, Logan, De Witt 
McLean, Monroe, Washington. St. Clair, Madison, Clin 
ton, Bond, Jersey, Macoupin, Livingston, Grundy 


Ki 
kaukee, Kendall, Will Du BP 


uge and Cook 
Southwest—Projects and Surveys 

GALVESTON & GREAT NORTHERN Ineorpert 

tted in Kansas te constrnet a railway 1.000 miles | 





from Niobrara, Neb., to Galveston Tex eapits 
stock, S1TS.000.000 principal offiee, Sterling, Kan 
directors, Edward Roemer, IP. J Doherty a. 
Shafer, Frederick Emigholz. New York Ib. FL Ororke 
Altoona. Pa.: Jas. Galloway, Hoboken. N. J A. R 
Clark, T. H. Brown. P. P. Trueheart, Sterling, Kan 


HIGHLAND & ST. JOSEPH.—It is stated that 
bids are being asked for the construction of this rad 
way from Ryan's Station, on the St. Joseph & Grand 
Island road. to Highland. Kan 1 distance of about 7 
miles. J. ¢ Leeler, Highland. Kat is interested 

SAN ANTONIO & GULF SHORE.—A_ press report 
from San Antonio, Tex., states that that city has 
failed to subscribe the required $100,000) necessary te 
secure the building of this railway to that eityv, and 
that Will!am Davis, president, has left for Velasco to 
arrange for beginning the construction work at that 
end of the line. Velasco has subseribed Szoe.0u0 and 
donsted depot grounds, ete and agrees to bridge 
the Brazos River for the road, according to reports. 

TEXAS.—It is reported at Canvon City Randall 
county, that the projected railway from Washburn 
Tex., across the pinins, through Canyon City to Mid 
land, on the Texas & Pacific, is now taking definite 
shape, and that the construction is expected to be 
commenced at an early day 

Rocky Mt. and Pacific—Existing Roads. 

FLORENCE & CRIPPLE CREEK. About 20 miles 
of track have been laid north of Florence, Colo. and 
passenger trains were to have heen put on for that 
distance April 1. The track-laying is now completed 
through the eight-mile canyon and over all the truss 
bridges, and tor the remaining distance the line is 
said to be comparatively straight and smooth About 
1340) men are employed upon the grade about the 
Victor mine, and it is expected that the entire road 
will be completed in about a month 

ILWACO RY. & NAVIGATION.—The senate has 
passed the bill granting this company a right of way 
across the Searboro Hill military reservation l’res 
L. A Loomis. Ilwaco., Wash 


Projects and Surveys. 

COLORADO. ‘The VPueblo “Opinion States that 
men are at work compiling statistics for a proposed 
railwav from that city to Durango. by way of Red 
een See Stiver Cliff, San Luis Valley and 
Creede. 

DENVER, COCHITI & ALBUQUERQUE.—incor 
porated in Colorado, to build a railway from Alamosa 
Conejos county, to Espanola, N Mex.; capital stock 
$150,000; Principal office, Denver;  incorporators, 
W. KR. Barbour. &. G. Moffat, R. W. Holmes, Arthu 
Knaebel, and Ralph W. Landon, Denver. 

OGDEN & BRIGHAM CITY.--Incorporated in Utah 
to build a steam or electric railway from Hot Springs 
to Brigham City. a distance of about 15 miles; capi 
tal stock, $1,000; incorporators include Mark 
Fletcher, lessee of the Ogden & Hot Springs R. K.: 
I’res., Jas. I’. Sprout: Vice-Pres.. Ed teed: Treas., 
J. C. MeCoy; Secy., Geo. F. Philips, all of Ogden... 

Foreign. 

GUADALAJARA TRAMWAY.—This company has 
contracted with ©. H. M. Blake, Guadalajara, Mex.., 
to construct a tramway line, to be operated either by 
steam or animal power, from the village of Atemejac 
to the suburban town of Zapopan. which is about 7 
miles frem Guadalajara. The line is te be commleted 
by Ang. 1 
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MEXICO.—A press report from Monterey, Mex., 
states as follows: A _ cor of civil engineers has 
been sent here from New York by ©. P. Huntington, 
Pres. Southern Pacific Co., with instructions to run 
a survey of a route for a railway from this city to 
Monclova, at which station connection is made with 
the Mexican International, which is also a rt of 
the Southern Pacific system. The Mexican Interna- 
tional is now being extended to the Sierra Mojada 
mining camp from Monclova, and the proposed lipe 
to this city is to be built for the purpose of obtaining 
a direct outlet for the rich silver ores of Durango 
and Sierra Mojada. The building of the proposed 
road will give Monterey a much shorter standard 
wage route to the United States than at present. The 
work on the extension of the Monterey & Mexican 
Guif KR. R. from Trevino to Sierra Mojada will begin 
in a short time. 

A press report from Linares, Mex., slates as fol- 
lows: A few years ago a syndicate of American cap- 
italists obtained from the Mexican government a con- 
cession, together with a subsidy of $15,000 per mile. 
for a railway to extend from Matamoras, on the Rio 
Grande frontier, to this city, and thence to minting 
districts south of here and to Monterey and to other 
points in the western part of the re mblic. About 30 
miles of the road were graded and the track lad, 
when work was suspended owing to some financial 
difficulty which the company met with. The con- 
cession has not been forfeited, and it is announced 
here that arrangements have just been made for the 
completion of the road, It will be one of the most 
extensive railway systems in Mexico. 

STREET AND ELBNCTRIO RAILWAYS. 

BRISTOL, N. H.—The incorporators of the Bristol 
Wiectric Ry. Co. have organized by electing R. W. 
Musgrove chairman and I, A, Chase secretary, 

WARREN, N. H.—It is proposed to construct an 
electric railway from this village to the summit of 
Mount Moosilauke, about 10 miles, the power to be 
taken from the Baker River. 

SOUTH HADUEY FALLS, MASS.—Surveys have 
been made for an electric railway to Plainville. Un- 
less the road is built by the Holyoke St. Ry. Co., a 
new company will be formed to build it, according to 
reports. 

NEW HAVEN, CONN.-—The New Haven & Center- 
ville R. R. Co. has petitioned for authority to adopt 
the trolley system, to lay double tracks and to make 
certain extensions. 

ITHACA, N. Y.--The Cayuga Lake Electric Ry. Co. 
has been incorporated to construct a summer electric 
railway from Percyfield on the lake road, Ithaca, 
to the southeast corner of Cayuga Lake; capital stock, 
$25,000; directors, Alfred Hand, Horace E. Hand, B. 
l.. Fuller, Seranton, Pa., and others. 


NIAGARA FALLS, N. Y.—A press report states that 
Burt Van Horn, Jr., the chief projector of the 
Niagara Falls, Whirlpool & Northern Electrie Ry., has 
left for New York to negotiate with several firms be 
fore letting the contract for the construction of the 
road, which is to be completed in May. When the 
road is built it is pete that traffic arrangements 
will be made with the Niagara Falls & Suspension 
Bridge St. Ry., making a through line from Schlosser 
dock to the Devil’s Hole. If the latter company will 
not enter into negotiations to this end, the Niaga 
Falls, Whirlpool & Northern will endeavor to get a 
franchise to run east of the present street railway to 
Prospect Park. 

POINT PLEASANT, N. J.—The South Jersey St. Ry. 
Co. has been incorporated by H. A. Mandeville, South 
Orange; J. R. Weeks, Newark; F. Brewer, West 
Orange, and others; capital stock, $200,000, 


ADAMSTOWN, PA.—The directors of the Mohnsville 
& Adamstown hiectric Ry. Co., incorporated March 
3, are reported to have completed arrangements for 
the building of the proposed railway without issuing 
bonds. The farmers along the line have agreed to 
assist in the construction, and it is expected to have 
the line in operation in June. Pres., L. I. Custer. 


HOUTZDALH, PA.—The Houtzdale & Suburban 
Electric Ry. Co. has been incorporated to construct an 
electric rallway between this y ace and Osceola Mills, 
a distance of 15 miles; capital stock, $100,000; Pres., 
A. Markle, Hazleton, Pa. 

ROCKFORD, ILL.—J. 8S. Ticknor, Pres. Rock River 
Flectric Ry. Co., noted Feb. 22, is reported as stating 
that the construction of the road will soon be com- 
menced. The route decided on is nearly an air line 
from Dixon to Grand Detour, crossing the river. just 
above the lower ferry, following the stream to Qregon 
and thence to this city. The water-power plafts at 
Dixon and Oregon, each of about 300-HP. capacity, 
will generate the electricity. Later it is planned to 
put in a dam at Grand Detour, where a fall of over 

ft. can be secured, furnishing an abundance of 
power. 

KIRKWOOD, MO.—This town has granted a liberal 
charter for 50 years to J. D. Houseman, Jr., Dr. John 
Pitman, G. W. Taussig, and others for the proposed 
electric railway from St. Louis to this place and Mer- 
amec Highlands. Mr. Houseman is reported to have 
secured a nearly air-lipe right of way about 9 miles 
long and 5) ft. wide and to have filed with the 
county recorder the largest number of deeds ever pre- 
sented for record by one person or at any one time 
in the county. The route will be almost entirely over 
a private right of way and without a single right-angle 
eurve. The fare between this place and Fourth St., 
St. Louis, will be 10 cts. The construction of the 
road is expected to be commenced within a few days. 

ST. LOULS, MO.—The plans and specifications of the 
Grand Ave. Ry. Oo. have been approved, and E. H. 
Conrades, Secy., is reported as stating that work on 
the new road will be commenced within two months. 
The road will run from the Water Tower in North 
St. Louis to Carondelet. 

DALLAS, TEX.-—The Dallas Belt Line Ry. Co. has 
been incorporated by Wm. Shotka, A. T. Perkins, C. 
H. MeDonald, and others; capital stock, $100,000. 


NIAGARA FALLS, ONT.—At a meeting of the of- 
cers of the Niagara Falls Park & River Ry. Co., the 
Hon. Richard Harcourt, State Secretary, and the 
Queen Victoria Park Commissioners, held last week. 
it was decided to allow the railway company to lay a 
double track through the Park. It is also stated thar 
the road will be extended up the river two miles above 
Chippawa. W. S. Grant, who has been superintend- 
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ent of the road since its construction was begun, has 
tendered his resignation to take effect May 1. It 1s 
understood that his successor will be Ross ckenzie. 


ELEVATED RAILWAYS. 


OHICAGO, ILL.—The extension of the Lake St. Ele- 
vated Ry. from 48th to 52d St. has been completed, 
and it is stated that the extension to Austin and Oak 
Park will now be pushed.——Plans are being consid- 
ered, according to reports, for the proposed s.0-k- 
yards extension of the Alley Elevated Ry. 


HIGHWAYS. 


_OHIO.—Bids are asked until April 7 for improving 

Carthage Pike, and until April 14 for improving Pad- 

dock road, Mill Creek and Springfield townships, Ham- 

coe a Fred. Bader, Pres. Bd. County Comrs., 
neinnati. 


BRIDGES AND TUNNELS. 


UXBRIDGE, MASS.—There is talk of a special town 
meeting to consider the question of an iron bridge 
over the Blackstone River at Calumet village. The 
town has voted to build a wooden bridge, but an 
iron bridge would cost but $1,700 more. 


ANNAPOLIS, MD.—The county commissioners have 
aggaintes Commissioners Baldwin and Phelps to con- 
sider the practicability of constructing a bridge at 
Pumphrey’s Mills, fourth district, 

CINCINNATI, O.—The commissioners of Hamilton 
county will receive bids until April 21 for the iron 
superstructure of a bridge over West Fork (Creek, on 
Liewellyn St., Cincinnati and Mill Creek townships. 

HAMILTON, ©.—The state senate has passed a 
bill authorizing the commissioners of Butler county 
= — $10,000 of bonds for a bridge across Gregory's 

reek, 

LEXINGTON, MO.—The Lexington Bridge & Ter- 
minal Co. has been organized by W. G. MeCausland, 
J. ©. MeGree, Wm. Morrison, Leo Keller and others 
to secure the construction of the bridge noted last 
week, 

COLUMBIA, TEX.-—The contract for the pvopo. ed 
bridge has heen awarded to” the Chicage Bridge & 
Iron Co., at $24,757, as stated last week. G. P. N. 
Nadler, Consult. Engr., writes us that the bridge 
will have one 228-ft. draw span, one 95-ft. and one 
0-ft. steel span, three stone piers, two steel piers, 
an 80-ft. approach, 1,000 cu. yds. fill, an 18-ft, road- 
way and will carry a load of 100 Ibs. per sq. ft. 

HOUSTON, TEX.—Bids are asked until April 30 for 
the construction of a bridge across Buffalo Bayou, at 
the foot of Factory St. John T. Browne, Mayor. 

WESTON, ORE.--Press reports state that three 
bridges have been carried away by high water in this 
town and several others in the Walla Walla Valley. 
The streams have not been so high before in 15 years. 

LOS ANGELES, CAL.—The council has adopted re- 
vised plans for the proposed Third St, tunnel: esti- 
mated cost, $140,000, 

STRATFORD, ONT.—The “Beacon” states that the 
township of Downie is about to erect a steel bridge 
at the crossing known as Byer’s bridge. 


WATER-WORKS. 

MECHANIC FALLS, ME.—J. H. De Coster, Tn. 
Clk.. writes us that A. J. Weston, J. W. Penney and 
«, E. Stevens are members of a committee that is 
investigating the question of works. Estimates, pre- 
pron ast year, place the cost of works at $638,000 to 
78,000), 

WISCASSET, ME.—The citizens are considering the 
question of works. Address E. T. Hodge. 

GREAT FALLS, N. H.—The mayor has recom- 
mended that the question of works be considered. 

NEPW MARKET, N. H.—A_ meeting was held 
March 31 to consider the question of a supply for fire 
protection. 

MANCHESTER, VT.—Joel Foster, Montpelier, has 
been engaged to report on the question of a supply. 

ATTLEBORO, MASS.—The town has appropriated 
$32,000 for extending the water mains to the villages 
of Dodgeville and Hebronville. 

BLACKSTONE, MASS.—Willard Kent, Engr., writes 
us that the petition for a charter for the Blackstone 
Water Co. has not yet been granted and that the 
details for the proposed works have not been decided 
upon. 

HUDSON, MASS.—The special committee has re- 
ported in favor of a second pipe line from the reser- 
voir at Gates’ Pond, Berlin, 24% miles in length;  es- 
timated cost, $27,000. 

LAWRENCE, MASS.—The contract for special cast- 
ing has been awarded to the Davis Iron Foundry. The 
bids for lead service pipe were as follows: Boston 
Lead Co., $1,595: National Lead Co., $1,580; ‘Treat 
Hardware Co., $1,557; F. W. Kidd, $1,538; M. E. 
Austin & Co., $1,512; Riley Bros., $1,507; C. F. 
Lynch, $1,502 (awarded contract). 

MEDFORD, MASS.—The board has voted to ask for 
bids for a supply of pipe. E. W. Hayes, Clk. 

SAUGUS, MASS.—The town has appointed a com- 
mittee to consider means for securing a better supply 
from Lynn; also voted a water loan of $10,000, 

WORCESTER, MASS.--The committee has recom- 
mended extensions in six streets, and that 4,039 ft. 
of cement-lined pipe be taken up in Kendall St. and 
16-in. iron pipe laid. 

BROOKLYN, N. Y.—Bids are asked until April 
18 for furnishing a daily supply of 500,000 gallons on 
the Kings County Farm, Kings Park. Bernard Lamb, 
Secy., 29 Elm St. 

DOLGEVILLE, N. Y.—Bids will soon be asked for 
constructing proposed works, according to reports. 
W. H. Bacon, Secy. 

ALTOONA, PA.—Harvey Linton, Cy. Engr., writes 
us that the contract for an impounding reservoir at 
Kittanning Point has been awarded to Collins & 
Martin, at $156,503, the capacity of the reservoir not 
to be less than 300,000,000 gallons. 

GETTYSBURG, PA.—Chas. M. McCurdy, Pres. Get- 
tysburg Water Co., writes us that W. H. Dechant, of 
Reading, is the engineer of the proposed improvements. 

GUENFIBLD, PA.—The Neville Island Water Co. 
has been incorporated to supply water to Neville town- 
ship; capital stock, $5,000; Treas., E. C. Kleinman. 
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PITTSBURG. PA.—Local papers state that the con- 
tracts for supplies have been awarded as follows 
Red_ lead, Pennsylvania Lead Co.; gate boxes, Jas. 
B. Hill; machine work, W. S. Brown and McGill. 
Wileox & Co.: miscellaneous castings, Union Foundry 
& Machine ©o.; brass ferrules, Wadsworth, Ky- 
ans & Co.; fire hydrants and valves, Ludlow Valve 
Mfg. Co.; special castings. Fisher Foundry & Mx 
chine Co.; electric lamps, Henry Grier & Co.: car 
bons, Brush Electrie Co.: hemp. ete., H. L. Childs 
& Co.; hauling water pipe. William Gew; repair 
ing pump at Herron Hill, Wilson, Snyder & Co. 

CUMBERLAND, MD.- Bids are asked until April 
oe ar ae = oo 1.40 ft. 12-in., 5,000 ft. 

h.. and 6,000 ft. each of S&S and 6-in. pipe. Fe 
Griffith, Seey. Comrs. tg oe 

GAFFNEY. 8. (.--The question of work is being dis 
cussed, 

GEORGETOWN, 8. ©.—There is talk of putting in 
works, according to reports. 

NEWBURY, 8..C.--Col. J. W. Baum, Atlanta, bas 
recommended a supply from artesian wells: — esti 
mated cost of works, Fos. 000. . 

AUGUSTA, GA.—There is talk of new works, which 
the mayor estimates can be put in for $120,000 to 
$150,000, 

COLUMBUS, GA.--A committee has been appointed 
to confer with the water company for a supply for 
the northern extensions of the city. 

HUMBOLDT, TENN.—A proposition is being consid 
ered for works and an etectrie light plant, according 
to reports. 

DANVILLE, KY.—Henry E. Woolfolk, Chn. Com., 
writes us an election wil be held April 14 to yore 
on an issue of $70,000 in bonds for works; supply 
from Dix River; population, 4,000, : 

MANTON, MICH.--Bids are asked until April 10 for 
constructing works. H. G. Hutzler, Vil. Clk. 

PONTIAC, MICH.--H. G. Monroe, Supt., writes us 
that the question of issuing $15,000 in bonds for ex 
tensions will be voted upon at the spring election. 
The work will be done under the direction of the sua 
perintendent. 

AURORA, ILL.—The council has voted in favor of 
an appropriation of $45,000 for extensions. 

CHICAGO, LLL.—The Chicago Heights Water, Ligh: 
& Power Co. has been incorporated by H. L. Wallace, 
Homer Abbott, M. H. Kilgallen and the Jos, Stock- 
ton Co.; capital stock, $100,000, 

DUNDEE, ILL.—The town board of East Dundee 
has decided to submit the question of works to 4a 
popular vote, according to reports. 

FARMINGTON, ILL.—Chas F. Sturtevant, Consu.t. 
Ungr., writes us that the contract for an artesiau 
well has been awarded to S. Swanson, Minneapolis 
and that the city proposes to construct works as soon 
as possible after the development of the water supply. 

APPLETON, WIS.—The council has voted to submit 
the question of supply, whether artesian or from the 
river, to the voters at the election this month. 

LANCASTER, WIS.—The question of works is be- 
ing agitated, according to press reports. 

REEDSBURG, WIS.—C. C. Stevens, Cy. Clk., writes 
us that owing to an injunction now = and to 
the fact that more than $25,000 will be required, the 
question will have to be voted upon again by the citi- 
zens, and that this depends upon the new council. 

BELLEVUE, IA.—W. G. Stuart writes us that the 
committee is now arranging with an engineer to make 
surveys and estimates for works; population, 1,600. 

GRISWOLD, 1A.—Bids are asked until April 19 for 
constructing works, including 6-in. well, 500,000-gallon 
pumping machinery, about 6,000 ft. 6 and 4-in. pipe, % 
hydrants, ete. Engrs., Andrews & Burrell, Fremont, 
Neb. D. H. Scott, Tn. Reedr. 

SHELDON, IA.—It is reported that works will be 
put in. 

DELANO, MINN.—A. L. Mealey, Cy. Recdr., writes 
us that the citizens will vote on the question of works 
and an electric light plant April 10, and that the 
question is quite sure of being carried; no plans yet 
prepared; estimated cost, $10,000; supply from river; 
population, 1,200, 

OHANUTE, KAN.—J. W. Buchanan, Uy. Ulk., writes 
us that the contract for works has been awarded to 
oO. J. Gorman & Co., Dallas, Tex., at $41,500. The 
Iowa Const’n & Mfg. Co. bid $47,900, and G, Jeager, 
Rich Hill, Mo., $43,225. 

BRRTRAND, NEB.—It is reported that all the candi- 
dates for town offices are pledged to work for works. 

CEDAR RAPIDS, NEB.—The =» reported as 
about to sell $9,000 in bonds for works. 

TOBIAS, NEB.—The —— have petitioned for a 
special election to vote on the question of works, ac- 
cording to reports. 

KIRKSVILLE, MO.—J. W. Tinsman, mayor, is re 
ported as stating that the city is ready to award con- 
tracts for works. 

ST. JOSEPH, MO.—The commercial club is consider 
ing the question of better fire protection. 


CAPE GIRARDEAU, MO.—A 20-year franchise ha» 
been granted to A. W. Gilbert and others. 


HEMPSTEAD, TEX.—Judge Lipscomb and A. LU. 
are interested in a proposed company to 
secure works. 

FLORBNOEK, OvLlO.—A franchise has been granted 
Chas. J. Smith, Denver, for works, the system to be 
commenced within four months and completed within 
a year, 

GLOBBEVILLE, COLO.—A correspondent writes us 
as follows: After a careful examination of the sup 
plies of the American Water-Works Co. and of the Citi- 
zens’ Water Co., Denver, this town, a suburb of 
Denver, has concluded to pay 1 ct. more r 1,000 

allons and receive the pure mountain = y of the 
Citizens’ Water Co. The contract is for the construc- 
tion of a re system, consisting of 22,050 ft. of 4-in. 
pipe. 4,200 ft. of 6-in. and 5 ft. of Sin. pipe, and 
35 hydrants for the sum of $25,000 and the ishing 
of water at the rate of 6 cts. per 1,000 gallons. 


FRESNO, CAL.—The Fresno Water Co. is consider- 
ing plans for the erection of a new stand-pipe tower, 
estimated to cost $20,000. 4 
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ARTESIAN WELLS. ? 

CAMDEN, N. J.—The council has appropriated $5,000 
for making experiments to improve tue water supply, 
and it is stated that arcesian wells will be sunk. 

MILLINGTON, MD.—The citizens are raising money 
to secure an artesian weli, according to reports. 

GRISWOLD, IA.—Bids are asked until April 19 for 
sinking a 6-in. tubular well, wrought iron pipe tube, Sv 


ft. deep, to secure a daiiy supply of 50v,000 gallons ~ 


of water. D. H, Scott, Tn. Reedr. 

CHAMPION, NBB.—Press reports state that resi- 
dents of this place are piauning to sink an artesian 
well to a depth of 1,000 ft. 


IRRIGATION. 


OVLORADO SPRINGS, COLO.—The City engineer 
has prepared plans for a proposed ditch and reservoir 
in the northeastern part of the town; estimated cost 
of diteh, $12,600; reservoir, $20,000. 

NEW: COMPANIBS.—Extension Stinson Ditch Co., 
Fresno, Cal.; $5,000; J. G, Janers, San Francisco; Joe 
Fax, Henry Watson and others.——West _Btiwanda 
Land & Water Co., San Bernardino, Cal.; $50,000; H. 
©. Oakley, J. W. Oakley, Isaac Garbutt.—Sherwood 
Irrigation Co., Fort Collins, Colo.; $8,000,——treorge- 
town Lrrigation Co., Georgetowa, Idaho; $1,500.—— 
Muskrat Lateral Ditch Co., Timnath, Colo.; $700.— 
Payette Canyon Ditch Co., Payette, Idaho; $100,000. 

SEWERS. 

BELFAST, ME.—L. H. March, Cy. Ck., writes us 
that plans for a complete sewer system for this city 
were made some years ago, but that only a smail 
amount of the work is done each year. the mayor 
has recommended that about $4,000 be expended for 
sewers, the same as in 1893, but no defin.te action 
will be taken for two or three months, 

PORTSMOUTH, N. H.—It is proposed to comstruct a 
30 to 18-in. main sewer, 4,940 ft. long, and branch 
sewers at once, estimated to cost $26,000. 

BEVERLY, MASS.—The council has voted to issue 
$100,000 in 4% bonds for sewer extension. 

CONCORD, MASS.—A committee of five has in- 
vestigated the question of a system, but C. EK. Brown, 
Tn. Clk., writes us that nothing will be done at pres- 
ent, except to secure the necessary legislation. 

HUDSON, MASS.—Plans are being discussed by the 
committee and M. M. Tidd, Hngr., for a system. It is 
thought that the intermittent filtration system of 
sewage disposal will be used. 

MEDFORD, MASS.—The commiss oners have recom- 
mended ar appropriation of $60,000 for sewers in 
seven streets. 

NORTHAMPTON, MASS.—The commissioners have 
petitioned the council for an appropriation of $35,000. 

NORTH ATTLBBORO, MASS.—Plans have been 
completed for a system for ths place and Attleboro 
Falls, the downward intermittent filtration system of 
sewage disposal to be used; estimated cost, $67,707. 

CENTRAL FALLS, R. I.—Bids are asked until April 
10 for constructing about 3,000 ft. of pipe and 1,000 
ft. of brick sewers. R. S. Dame, Secy. Comrs. 

OLNEYVILLE, R, L—Plans have been completed by 
J. E. Bowen for 36 to 15-in. brick sewers, to cost 
about $16,000. 

BATAVIA, N. Y.—It is stated that the New York 
Central R. R. Co. is preparing plans for a system of 
drainage for its gravel pits near this place. 

BROOKLYN, N. Y.—Bids are asked until April 1 
and 13 for constructing sewers in two streets. A. ‘I 
White, Comr. Cy. Wks. 

ITHACA, N. Y.—J. H. Fuertes, who has been en- 
gaced to prepare plans for a system, as stated March 
22, has given the contract for a topographical survey 
of the city to J. F. Bradley and K. P. Crandall. 

NEW YORK, N. Y.—Bds are asked by the depart- 
ment of public works until April 10 for building sewers 
in two streets. 

BAYONNE, N. J.—It is proposed to construct a 48 to 
es _— sewer in several streets. W. C. Hamilton, 
Cy. Clk. 

PATERSON, N. J.—The board of public works has 
voted to construct sewers in 11 streets. 

TRENTON, N. J.—The clerk has been directed to ask 
for bids for the construction of a sewer in Rose St. 

UNION HILL, N. J.—Plans have been prepared for 
a main sewer, to cost about $15,000, 

WOODBURY, N. J.—D. T. Mathers. Cy. Clk., writes 
us that the question of sewers, noted March 22, has 
been referrred to the street committee to procure 
plans and estimates. 

KITTANNING, PA.—Bids are asked until April 16 
for constructing about 28,100 ft. of 30 to 8-in. pipe and 
1,700 ft. of 51 to 32-in. brick sewer. as stated in our 
advertising columns. Hngrs., Potter & Folwell, P'tts- 
burg. G. R. Browne, Pres. Council. 

LOCK HAVEN, PA.—E. P. Geary, Cy. Clk., writes 
us that Voorhees & Witmer have made p'ans for a 
system and that a portion of the work will probably 
be done each year, but that it has not been decided that 
any work will be done this year. 

BAL'IMORE, MD.—An ordinance has been passed 
appropriating $52,000 for a sewer in several streets. 

SISTERVILLE, W. VA.—It is stated thit the old 
council was re-elected with ‘he understand'ng that 
contracts for sewers and paving would be let at once. 

CLEVELAND, O.—The city engineer is to prepare 
plans for a main sewer in the east end, to be con- 
pe faa jointly by the city and the village of Glen- 
ville. 


DAYTON, O.—Plans have been prepared for lateral 
sewers in seven streets. 


SANDUSKY, O.—The council has voted to construct 
sewers in two streets. A. W. Miller. Cy. Clk. 


CRAWFORDSVILLE, IND.—The “Journal” 


that steps be tak 
of a system. 


EVANSVILLE, IND.—Bids are asked until April 14 
for constructing a main sewer. E. E. Clarke, Cik. Ba. 
Pub. Wks. 

TERRE HAUTE, IND.—Bids are asked until April 


17 for constructing 12-in. pipe sewers in two streets. 
©. H. Goodwin, Cy. Otk. oT 


urges 
en at once towards the construction 
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BELLEVILLE, ILL.—The St. Clair Sewer Co. has 
been incorporated by Caspar Stolle, W. F. Stolle and 
bred Daaw; capita: stock, S1U0,t0y 

CBNTRAL PARK, ILL.—The contract for building 
the main Austin sewer, to cost $18,000, has been 
awarded in four sections by the Cicero town board 
Joseph Duffy will build two sections and Tobin Hilti 
ard and C. W. Menard one each 

MANKATO, MINN.—Contracts for sewers have been 
awarded to Kirkland & Starkey, St. Paul, at abou 
S10.) uccording to reports. 

ANACONDA, MONT.— It is stated that the residents 
of East Broadway and East Granite St. are to pe 
tition for sewers on those streets; estimated cost 
about $15,000. 

EVERETT, WASH.—A petition has been presented 
to the councu to issue $100,000 in bonds for sewers 

SACRAMENTO, CAL. Au engineer is to be em 
ployed to make plans and surveys for a system, a 
cording to reports. 

MONTREAL, QUE.—Bids are asked until April 1! 
for the construction of drains during ISH LP. W. St 
George, Cy. Surv. 


STREETS 


LOWELL, MASS.—Bids are asked until April 12 fo 
furnishing from 50,000 to 400,000 granite edgestonues and 
2,000 lin. ft. of granite flagging. Geo Sowers, Cy 
Engr. 

BROOKLYN, N. Y.—Bids are asked until April 10 
for paving Leonard St. with cobbestones. A. ‘I 
White, Comr.. Pub. Wks. 

BUFFALO, N. Y.—The council has adopted plans 
for paving two streets with asphalt. 

JAMESTOWN, N. Y.—It is reported that the con 
tract for paving with brick, noted March 22, will 
probably be awarded to O. N. Gardner, at $388,000). 
rhe bids will be published next week. 

NEW YORK, N. Y.—Bids are asked by the de 
partment of public works until April 10 for grading 
etc., in 130th St. 

NIAGARA FALLS, N. Y.—A _ resolution has been 
adopted to pave Main St. with brick or blocks. 

PHILIPSBURG, PA.—Ilt is reported that the prop 
erty owners willl petition the council to have Front 
St. paved with brick 

REYNOLDSVILLE, PA. 
streets this summmer, 

JACKSONVLLLE, FLA.—lIt is proposed to pave nine 
streets with rock, two with clay, and four with brick 

PAINESVILLE, O.—Bids are asked until April 25 for 
14,000 sq. yds. of brick paving, with 5,770 lin. ft. of 
Berea stone curbing. H. P. Sanford, Cy. Clk. 

INDIANAPOLIS, IND.—Several additiona) streets are 
to be paved with asphalt, cement or stone. 

DETROIT, MICH.—The board of public works has 
been directed to ask for b:ds for paving seven streets, 
estimated to cost about $61,600, 

CHICAGO, LLL.—The LUlnois Club has been dis- 
cussing the proposed extending of Ogden Ave., esti- 
mated to cost about $2,500,000, including $692,948 for 
bridgés and viaducts. 

PEORIA, ILL.—Bids are askel unti! April 17 fo 
furnishing curbstone during 1894. Jacob A. Harman, 
Cy. Engr. 

MILWAUKEHR, WIS.—The council bas adopted resu 
lutions for paving Grand Ave. and Jefferson St. with 
asphalt, to cost about $75,000, and North Ave. with 
cedar blocks. 

WINNIPEG, MAN.—Bids will soon be asked for 
paving three streets with blocks, estimated to cost 
about $17,000. 

VANCOUVER, B. C.—Bids are asked until April 13 
for the sale of $72,356 of 5% 20-year local improvement 
bonds. 


It is proposed to pave fou 


ELECTRIC LIGHT AND POWER. 


MARBLBHEAD, MASS.—Plans and surveys are be- 
ing made for a municipal electric 1 ght plant. 

WELLSBOR®, VPA.-Hugh Young, L. Harrison, and 
others, have asked for a charter for the Wellsboro 
Electric Co. 

SANDBERSVILLE, GA.—An electric lighting plant is 
being discussed, according to press reports. Address 
Herman Bashinsky. 

UPPER SANDUSKY, 0O.—The Citizens’ Electric 
Light & Power Co. is reported as considering the ad- 
visability of adding an incandescent system, to cost 
about $5,000, to the plant. 

EVANSVILLE, IND.—The department of public 
works has been authorized to ask for bids for put- 
ting in a municipal electric light plant. Frei Gei- 
ger, Jr., Cy. Clk. 

SPRINGFIELD, ILL.—Bids are asked for the con- 
struction of a municipal electric light plant of 300 are 
lights of 2,000 c. p. E. R. Taylor, Chn. Com 

LANCASTER, WIS.—The citizens are repor‘el as 
discussing the question of electric lights. 

WINNEBAGO. CITY, MINN.—It is reported that as 
electric light plant will soon be put in. 

OWATONNA, MINN.—A special e‘ection is proposed 
to decide upon issuing $15,000 in bonds for an electric 
light plant. 

GRAND ISLAND, NEB.--The mayor suggests that 
the city put in an electric light _— in connection 
with the water-works; estimated cost, $10,000 to 
$15,000. 

PAWNBBE CITY, NBDB.—It is reported that the citi- 
zens will soon vote on the question of buying an elec- 
tric light plant. 


NBW OCOMPANIDS.—Peotone BHlectric Co., Peotone, 
Til.; $6,000; H. A. Rathje, J. W. Stocker, John Fedde, 
Michael Collins.——-Gallipolis Electric Light & Power 
Co., Gallipolis, O.; $18,000.——Chicago Heights Water, 
Light & Power Co., Chicago, Ill.; $100,000; H. L. Wal- 
lace, Homer Abbott, H. Kilgallen.——Springer 
Water & Electric Light Co., a aa N. Mex.; $25.- 
000; P. P. Tale, C. J. Marks, Cc. Lute, M. M. 
Salazar.——Cit ‘zens’ Wectric Light & Power Co., Hud- 
son, N. Y.; $10,000; Hiram McGonegal. Sng Sing: 
8. D. Lake, A. J. Rowles. Hudson.——Ste. Genevieve 
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W. Dixon, New York.; F. ¢ March, t meth, No J 
CONTRACT PRICES 
SCORLA BLOCK PAVING sion tren «dite \ vu 
act for paving wi.l Scoria blocks po its 
concrete has been awarded to the Sicillan Asphalt Co 
at $1.79 per sg. yd. Mercival W. Si. George, Cy. Sury 


writes us that these blocks are manufactured tu 
land out of iron dross mixed with . they 
the shape of brick, very hard and make good pavers 





DREIAGING.—Creveland, © rhe Lede staies 
as follows: L. P. & J. A. Smith have idole i aT 
tract to the Sheboygan Dredging & Docking Cvo., which 
will dig So0,000) vas at bar ont wilh ou dredge 
now at work at South Chicago. Phe price | 
for dredging at Bar Poin s IS cls. pe u, ya Brey 
Inman = Bros Toledo, have also subs ieir Grosse 
Ponte contract, 300,000 cu. yds. each to ¢ Hl. Starke 
& Co., of Milwaukee, and Kuapp & Dixon, of Racine 
at l2ty cts. pet u. yd The work is » bye ounpleted 


by LS 





SEWERS. Nelsonville, O.--L. E. Chapin, Consu 
Engr., informs us that the bids for the proposed sew 
ers ranged as follows #-in. pipe oo s 
per lin. ft.; Gin., 44 to 7D ets.; Sin ts.; lo 
in., 7 to SY cts.; 12-in., SO cts. to $1.20; 15-in., $1.10 
to $1.58; 1S-i $1.60 to $2.00; 4-in. tile, 3 to 8 ets 





t-in., 4 to Y cls.; S-in., 6 to 15 cis.; manholes, $54 to 
so7; flushtanks, $35 to $57: concrete, $5 to ST: lumber, 

5 to $25; brick, per M $6 to $13; rock, $2 to $o 
Che total bids were as follows: Zac. T. Darrow, Find 


lay, $24,028; J. W Grafton, $35,821; H. ¢ 
Babbitt, Columbus, $ J. M. Lamar, Nelsouville 
SIS 535: J N MeNug Grandy Le, S200" My e 
& Perids, Lancaster, $16,005; W. W. Cook, Fostoria 
$21,515; Evans & LDunzweiler, Zanesville, 23,275; P. 
Kelly, Portsmouth, $21,021 Pownusend & Metloud 
Zanesville, $25,711. 

PUMPING ENGINES.—Lebanon, Ind.-Johu W. Hill 
Pngr., Cincinnati, informs us that the following bids 
were received for two compound coudensing dupiex di 
rect-acting pumping engines, each of 750,000 gallons 
daily capacity, together with two return tubular boil 
ers und all appurtenances, the bid in the second column 
being for a non-condensing engine 















Laidlaw-Dunn-Gordon ;Pugnp Co $7,000 = $400 
Stilwell-Blerce & Smith-Vaile..... .. 6.750 5S) os 
foughen Engineering Co............ 8.000 6,720 
Hughes Steam Dump Co.. was 7,880 6.100 
Henry R. Worthington Co., New York 5,660 $675" 


Groshon High-Duty Pumping Engine Co. S050" — S.400* 


* Without boilers. 

WATER-WORKS.-——River Falls, Wis.—Allen VP. Weld 
Cy. Clk., writes us that the contract for constructing 
the proposed water-works has been awarded to Fair 
banks, Morse & Co., at $17,960. The bid« included the 
following prices: 
ydrants, Vaives, 


® Pipe, H 





per ton. 10-in lotal 
Fairbanks, Morse & Co..$ $17,960 
P. V. Dwyer & Co fe 20,874 


20,760 


Rinker & Hoff.... 

Si eS eae 
Tobin & Gleason 

Foss & Bickler. a 
U. S. Wind Engine Co 





00 S00 | f 
42.00 37.00 10,460 





Million & Youmg......... ...- 83.50 81.75 10,100 
Addyston Pipe & See! Co 20.50 : 
R. D. Wood & Co...... tae 37.00 
Waterous Engine Co... can One 





laying water-mains during 1894 has been awarded to K 
J. Hickey, at 23% cts. per lin. ft. for 6-in. pipe, 20% 
cts. for S-in., 41% cis. for 12-in., and 49% cts. for 16-in 
Last year the city paid 25% cts., 32 cts., 44 cts.. and 
58 cts. 

HYDRANTS.— Milwaukee, Wis.-The ‘ Sentinel 
states that a contract fir 125 fire hydrants will be 
awarded to the Northwestern Wheel & Foundry Co 
Minneapolis, at $27.24 each. The Filer & Stowell Co 
bid $32.45, and R. D. Wood & Co., $32.90. The con 
tract last year was awarded to R. D. Wood & Co., al 
$34.99. 

STAND-PIPE AND PLER.—Lebanon, [nd.—John W 
Hill, Consult. Engr., Cincinnati, informs us that the 
following bids were received for a steel stand-pipe 
20x80 feet., on a stone pier 30 ft. h'gh and 22 ft. in 
diameter: 

Steel stand-pipe. 

The Brownell Co., Dayton, 0O.. $2 
The Harvey Boiler Wks., South Bend, Ind. 2 
The Variety Iron Wks., Cleveland, O , 
Reeves Bros., Alliance, O................ 5 
Springfield Boiler Wks., Springfield, Il... 3 

Lafayette Bridge Wks., Lafayette, Ind...... 3, 

Miami Valiey Boiler Wks., Dayton, 0.. awe 3,4 
: 


PIPELAYING.—Milwaukee, Wis.--The contract to 





Cincinnati Architectural Iron Wks....... j 

Columbus Bridge Wks., Columbus, O....... 

L. Schreiber & Co., Cincinnati, O.... 

RK. F. Hawkins, Springfield, Mass 

Stacey Mfg. C»., Cincinnati, O 
Stand-pipe pier: 





Hiller & Nolan, Dayton, O................ 3.711 
Lafayette Bridge Co. (in con, with steel work) 35,6 
John O'Connell, Hillsboro, O................ 7 4.375 

BRIDGES.—Columbus, O.—John J. Dun, Co. Surv 


writes as follows: We received bids March 23 on a 
two-girder span bridge 28-ft. roadway and two 6-ft 
sidewalks, live load of 100 Ibs., with wood floor sys 
tem. The total estimate of weight of bridge was 
190,000 Ibs. The lowest bid was by the Youngstown 
Bridge Co. for bridge complete and erected, $5,230 
This figures at the rate of about 2.45 cts. per Ib 
deducting the cost price of floor. On March 26 we re 
ceived bids on another bridge similar in character to 
this, including two girder Spans, wood floor system, 
steel joist, each span being about 75 ft. long, the 
total estimate weight of which was 150,000 Ibs. The 
Youngstown Bridge Co. was also the lowest bidder for 
this structure, at $3,930 for the bridge complete and+- 
erected, or at the rate of 2.42 cts. per tb. for the 
finished iron work erected, after deducting the price of 
lumber. These bridges are to be built four or five 
miles out of our city, and will consist of two girders 
with floor beam resting on the lower flange of each 


62 +2 


Jirder, the girder dividing the .sidewalks from the 
roadway, except on the bridge upon which bids were 
received March 26, which has no sidewalks. The plans 
were prepared complete in my office by Herbert Knopf 
and Walter Braun, deputies. It has always been cus- 
tomary in this office to prepare our own plans, and we 
have ouly awarded one bridge in the last four years 
on any other plan than the one prepared by the county 
engineer's department. ; 

RESERV OIR.—Nelsonville, O.—The successful bid re- 
celved fer constructing the proposed water-works was 
pub.ished last week under Contract Prices. L. E. 
Chapin, Consult, Engr., Canton, informs us that the 
bids for the reservoir were as follows: 


For 1,300 cu.yds. 2,000 yds, 220,000 
earth ex- rock ex- brick 
a cavation. cavation. laid. 
r ¢. MeLain 60 $1.45 $19.85 
Rosser & Dawson, Bellaire........ 2) .85 13.00 
Kelly Plumb. & H. Co,, Columbus. .25 20 15.00 
Coons & Darrow, 20 1.00 3.00 
Shaw, Kendall & Co., U.sic sae 1.00 15.00 
John Hill, Nelsonville oe nae eee 
CURBING.--Fall River, Mass.—Contracts fdr curb- 
ing have been awarded as follows: Fall River Granite 
Co 4,000 lin. ft., at 68 cts. per lin. ft., and Wm. Beat- 
lie, 6,000 lin. ft., at 70 cts., for jointed stone to be de- 
livered on the street where wanted; Dunbar Bros., Sulli- 
van, Me., 4,000 ft., at 44 cts., for split stone to be de 
livered at the wharf, 


MANHOLE CASTINGS.—Malden, Mass.—The con- 
tract for furnishing manhole frames and covers for the 
sewer department for 1894 has been awarded to the 
Concord Foundry Co., at $5.23 each, the other bids 
being as follows: 

Sessions Foundry Co..... 1.43 ets. 
Condor Iron Foundry Co. 1.49 “ 
Mechanics Foundry Co... 1.52 “ ’ 
Osgood & Hart F’dry Co. ; 

SPEEDWAY New York, N. Y 
were received by the department of public parks 
Mareh 30 for constructing the section of the pro- 
posed speedway between High Bridge and Dyckman 
St., the bid for the first section of the work being 
published in our issue of Feb. 1: 


per lb. 
“ 


The following bids 


ENGINEERING NEWS. 


Huntington, Ind.—Contracts for paving with brick 
have been awarded as follows Jefferson St.. Adam L. 
Beck, at $1.75 per sq. yd. for paving, 54 cts. per lin. ft 
for sandstone curbing and 60 cts. for circular curbing; 
Market St., Keefer & Hallwood, $1.65, 55 cts. and 65 
cts., respectively. 

BRICK.—Lowell, Mass.—Geo. Bowers, Cy. Engr., 
writes us that the contract for hard and burned sewer 
brick has been awarded to Edward Cawley, Lowell, at 
$7.25 per M., the other bids being as follows: C. J. 
Cheney, Lowell, $7.35; Connors Bros., Lowell, $7.65; 
Granite State Brick Co., Epping, N. H., $8.75; Geo. V. 
Simpson, Suncook, N. $7.35. The bids for sewer 
pipe were not made public, by request of the bidders. 


OO sq. Roof & 
yds.conc. woodwork ft. pipe. 
lining. complete inka. 
$1.17 $1,268.95 $221.50 
3.50 868.00 125.00 
1.00 1,450.00 90.00 
60 1,625.00 200.00 
1.23 1,800.00 25.00 


100 270 650 sq. 
ft. gut- cement 
ter laid. plaster. 
$29.70 
27.00 
67.50 80 
40.50 40 
81.00 1.00 


ft. 


Total. 
$0.46 $10,519.25 
-08 5,538.00 


_ ASPHALT PAVING.—Jersey City, N. 
ing bids were received last week for paving with as- 
phalt, the bidders being: 1, (Mrs.) A. ii. Shannon; 2, 
rrinidad Asphalt Paving Co.; 3, Barber Asphalt Paving 


Co.: 


J.—The follow- 


Paving over Belgian blocks...... $2. 
- ** cobble 


1. 

-20 

stones 2.15 

macadam ‘ 
adjacent to car tracks.... 

Montreal, Que.—A contract for paving with 2 ins. of 

asphalt on 6 ins. of concrete has been awarded to the 
Sicilian Asphalt Co., at $3.93 per sq. yd. It is stated 
that similar work last year cost $3.49 per sq. yd. 
_ RAILWAY SUPPLIBS.—St. Louis, Mo.—The follow- 
ing lowest bds were received for constructing the 
switch along the water-works conduit: Cahill, Collins 
& Co., 588 tons of steel rails, af $24.90 per ton; Wil- 
son & Block, switch ties, at $1.60; Berthold & Jennings, 
16,590 crossties, $5,857. The latter are to be of 
beech, elm, maple and black oak, according to press 
reports. 


BIDS RECEIVED FOR THE SECOND SECTION OF THE PROPOSED SPEEDWAY, NEW YORK, 


J.J 
Excavation, 210,500 cu. 3 41.20 
Filling, 380,000 eu. yds wile Tak ta: Ca NTawe che 2 “30 
Dredging, 350,000 en. yds............. y : 95 
Rock excavations, below water, 2,000 cu. yds. 5.00 
Crib-bulkhead, 3,775,000 cu. ft... 22.2.0... ccceeeeees 055 
Broken stone in foundations, 1,200 cu, Ws 70 
Rip-rap in foundaticns, 7,000 cu. yds 70 
Concrete, Rosendale cement, 200 cu. yds 10 
Concrete in foundations, Port. cem., 1,300 cu, yds... 5.40 
Rubble masonry, Rosendale cement, 1,400 cu. yds... 3.00 
Broken range mascnry walls, 760 ag. yds.......... 5.75 
Coursed granite iu retaining Walls, Rosendale 
cement, 220 cu. yds . 2.00 
Granite coping on retaining walls, 4 eis. wee 
Coursed ashlar granite mas., Port. cem., 700 cu. yds, 20.20 
Granite arch mc sonry, Portland cement, 90 cu yds.. 92.60 
Biick masonry in arches, Ros'dale cem., 160 cu. yds 50 
Dry rubble masonry in slope walls, 500 cu. yds...... 2.00 
4-ft. brick culverts, 1,310 lin. ft... sae i aean 
10-im. pipe « ulverts, 1,400 lin, ft be eiene xs re ia ee ce 80 
12-in. pipe culverts, 1,070 lin. ft 1 00 
if-in. pipe culverts, 680 lin. ft _1.60 
Receiving bisins, complete, 18.. 150.00 
Gutter outlets, complete, 12........---++-- é uw 00 
Walk inlets and gratings, complete, 26............+.. 15.00 
Piles driven and left in foundations, 36,000 lin, ft.... 20 
‘Timber and plank, furn. and laid in found., 80,000 ft. 35.00 
yellow pine timber in platforms,steps,etc.,12,000 ft. 35.00 
Sondy loam r'dway, broken stone and cinder found., 
incl. trap-block pay. in gutters, 65,500 sq. yds... 
tock asphalt pavement, rubble stone and Portland 
cement concrete foundation, 93,000 sq. ft....... .20 
Gravel walk, rubble stone found., 190,000 sq ft 10 
Cobbie-stone pavement in gutters at foot of slopes, te 
1,700 sq. yds. . 56 
Curbstone, fine axed, 6 » 22 ins , 12,900 lin. ft 00 
Bluestone coping, inel. concer, found., 3,300 lin ft... 3.50 
Granite coping on steps and walks, 600 lin, ft 3 60 
Granite steps furnished and set, 1,500 lin. ft......... 2.30 


) 


Hopper. J.D. Leary. 


100.00 


Thos. Nevins Broadhead 
& Son. & Hicky. 
$0.62 $1.00 $1.10 $1.20 $1.05 
22 60 20 15 .20 
444 -24 29 20 -25 
5.00 0 50 8.00 7.00 
057 06 06 -045 05 
40 2.00 90 2.00 50 
60 .00 15 1.00 .65 
5.00 5.00 5.20 8.00 5.00 
00 .50 .85 10.00 00 
4.00 50 5.00 5.00 5.50 
9.00 00 50 10.00 0 


J.C. Flynn 
Rodgers. & Ryan. 


Isaac A. 
Hopper. 


sees ez2esis: 


00 5.00 
40 4.00 
5.00 25.00 
-00 40.00 


27.00 15.00 
5.00 5.50 
27.00 30.00 
40.00 50.00 
5.00 10.00 10.00 
3.00 2.60 : . .50 
70 10.00 9.45 00 
00 1.25 05 7 -00 
10 1.40 2 .30 
65 2.20 7 2 80 
20.00 200 .00 F 00 
40.00 40.00 5. ; 25.00 
20.00 20.00 3 f 3.00 
24 24 F -25 
40.00 40.00 : ; 35.00 
42.00 


Si e2Bowe 
SSSss= 


_ 


an at at 
sae a 
aso 


me 
ae 
Ess 


em OO 
an 
Se 


1.00 6 i 79 
5 . Pai 

2 i 10 
95 ; oo 
1.35 5 15 
4.50 q { 3.50 
6.00 6.25 3.00 5.50 
6.00 6.25 1.75 2.50 





Total amounts. . . $890,654 


MRLOK PAVING.-Atlanta, Ga.—The following bids 
ge for paving Pryor St., 18,000 sq. yds., with 
vitrified brick, and also for constructing all brick pave- 
ments ordered by the council for 1, 2 or 3 years; a en- 
able Bros., $2.56 per sq. yd. for Pryor St. and $2.35 for 
work for three years; Virginia Paving & Const’n Co. 
$2.36 and $2.82; Tennessee Paving & Brick Co., $2.50 
and $2.40; Standard Paving Co., $2.19 and) 2.24 
Howard Neely, $2.08 and $2.16; M. E. Maher, $2.17 for 
Pryor St. 


lil.--B. R. Chatten, Cy. Engr., has sent us a 
statement of the bids received for paving three streets 
with one course of brick upon 6 ins. of broken stone 
and 3 ins. of sand, with limestone curbing. The con- 


Quincey, 


awarded to the Winona Construction Co., 
The bids were as follows, 1 being for 
2, curbing, per lin. ft.; 3, resetting 


tract was 
Winona Minn, 
paving. per sq. ya.: 
old curb, per lin. ft.: 


Henry Rees, Quincy 
A. Mayfie d, Lincoln 
Winona Const’n Co., Winona, M. 
J. H. Frick, Dixon, Ia,.$1.53 and 
W. F. Hummeri & Bro., Quincy. 
Henry Hummert, Quincy 
Wm. Grewe, Quuey.. 
Mall & Doon, Au ora. 
W. J. Berry, Bellaire, O. 

$1.31% and 
Quincey, il 

$1.55 and 

Const’n Co., Galesb’g 


1.20 


Lo 


r. J. Shea, 


1.00 free free 
N.P.Glahn 1.82% 42 25 


Keokuk, la.—A contract for paving with St. Louis and 
Spaan brick has been awarded to Cameron & McManus, 
at $1.49 per sq. yd.; curbing, 57 cts. per lin. ft.; re- 
setting old curbing, 10 cts.; grading, 37 cts. per cu, yd.; 
total amount, $14.219. Wm. West bid $14,595, 


$1,031,428 $869,678 $751,240 — ¢812,450 


WATBDR-WORKS SUPPLIES.-—Richmond, Va.—E. E. 
Davis, Secy. Water Com., writes us that the following 
contracts have been awarded: Southern Railway Sup- 
ply Co., Eddy fire hydrants, at $21.25 each; Eddy 
valves, 4-in., at $6.25; 6-in., $11; 8-in., $17.25; 10-in., 
$24.50; 12-in., $35; 16-in., $60; 20-in., $100; pig lead, 
3% cts. per lb. Smith-Courtney & Co. bid for Ludlow 
hydrants and valves, in the order given above, $22, 
$6.65, $11.05, $17.35, $24.90, $31.55, $59.20, $100; West 
& Branch, for nen hydrants and valves, $22.35, 
$8.94, $13.77, $20.44, $31.12, $42.23, $23.28, $137.86; 
and Geo. B. Gaines & Co. for the Kennedy hydrants 
and valves, $26.28, $5.94, $8.91, $14.85, $19.30, $26.73. 
24.90, $93,50. The contracts for cast-iron pipe, 4 to 
36-in., was_awarded to the Anniston Pipe & Peuntry 
Co., at $17.70 per ton. Smith-Courtney Co. received 
the contract for %4-in., %4-in. and 1-in. tapping cocks, at 
39 cts., 48 cts., and 75 cts. each, respectively; %-in. 
corporation cocks, at 59 cts.; 1-in., 90 cts.; 5¢-in, stop 
cocks, at 34 cts; %-in., 42 cts.; %-in., 74 cts.; 114-in., 
$1.12; jute packing, at 5% cts. The contract for ex- 
cavating trenches was awarded to W. F. Fletcher, at 
25> cts. per cu. yd. for clay streets and 27 cts. for 
gravel, 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


LEVEE WORK.—Memphis, Tenn.—Press reports 
state that Capt. Townsend, U. S. Engineer Office, will 
award contracts this month for about 750,000 cu. yds. 
of work. 

DRAINAGE.—St. Charles, Mo.—H. C. Lackland has 
been elected president and H. Plackemeier secretary 
of the Big Ditch Association, formed to drain several 
thousand acres of land northwest of this city. 

DAM IMPROVEMBNTS.—Galena, Ill.—The contract 
for widening the government dam in the Mississippi 
River 12 miles south of this city, oppos te Bel'evue, 


April 5, 1894. 


la., has been awarded to Bigelow & Teasdale, La 
Crosse, Wis. The work will include the construction 
of a wagon road across the dam, according to reports. 


OCANALS.—Leesburg, Fla.—A canal 1% miles long is 
projected between lakes Harris and Griffin. Addre-s 
J. H, C. Pratt. 

Rockledge, Fla.—A. S. Lee is president of the Rock- 
ledge Canal Co., which has been formed with a capi- 
tal stock of $10,000 to excavate a canal one-half a 
mile long and 8 ft. deep across Merritt’s Island to 
the Banana River. 


BULLDINGS.—Bismarck, N. Dak.—Bids are asked at 
the office of the state auditor until April 9 for the 
erection of a four-story, 50 x 100-ft. addition to the 
state eapitol. 

Duluth, Minu.—The lowest bids for the construction 
of the new board of trade building were: Butler Bros., 
Duluth, at $135,700, and M. P. Ryan, St. Paul, at $136,- 
voy. Bids on iron work, electrical work, ete., will 
bring the total cost of the building to about $250,000, 

RACE TRACKS.—Chicago, Il—C. N. Loucks, Agt., 
has purchased 125 acres of land at Barrington, 30 
miles northwest of this city, where it is proposed to 
construct the fastest race track in the world. The 
plans are said to call for an expenditure of $150,000. 
Hawley Bros., Barrington, are interested. 


Springtield, Ill.—The grounds committee of the state 
board of agriculture have approved the specifications 
of Engineer Rickart for the construction of a full 
mile driving track for the state fair. The secretary 
will advertise for bids and the work will be com- 
menced as soon as possible. 


INDUSTRIAL NOTES. 

THE HALL SIGNAL CO., of New York, N. Y., 
has a contract to erect the Hall automatic signa! 
system between Albany and Saratoga, on the Dela- 
ware & Hudson RK. R. 

THE INDIANA STEEL CO. has been organized by 
Pittsburg and Chicago men, with a capital stock of 
$100,000, and it is proposed to establish a steel plant 
at Frankton, Ind. 

THE SCHENECTADY LOCOMOTIVE WORKS, of 
Schenectady, N. Y., have completed an eight-wheel 
express engine for the New York Central R. R., sim- 
ilar to the well-known record-breaking engine No. 900. 

CARS.—L. K. Hirsch, Rookery Building, Chicago, 
has purchased 140 miles of the East End & Red River 
Railway, and is selling the narrow gage cars, locomo- 
tives and other equipment of the road. 

THE BALL & WOOD CO., of Elizabethport, N. J., 
has completed a 60U0-HI’. compound engine for the 
Chicago Edison Electric Co. It is of the vertical in- 
verted cylinder (marine) type, with flywheel between 
the two cranks, und the valve gear is driven by two 
sets of bevel gearmg. 

THE AMERICAN STEEL CASTING CO., which 
was recently incorporated in New Jersey with a capi- 
tal stock of $4,200,000, has absorbed the Norristown 
Steel Co., of Norristown, Pa.; the Standard Steel 
Casting Co., of Chester, l’a.; the Sharon Steel Cast- 
ing Co., of Cnester, Pa.; the Solid Steel Co., of Alli- 
ance, O.; the Syracuse Steel Foundry Co., of Syra- 
cuse, N. Y., and «a majority interest of the capital 
stock of the Pittsburg Steel Casting Co. sue purchase 
of the various plants was made, with one exception, 
by the respective stockholders agreeing to exchange 
their stock for that of the American Steel Casting 
Co. ‘The exception was the Standard Steel Casting 
Co., of Chester, which was bought outright. The new 
company will, it is said, introduce economies which 
will enable the business to earn a profit even at the 
present low prices. The directors are: Jos. H. Bohl, 
president of the Solid Steel Casting Co.; Daniel 
Hgan, president of the Sharon Steel Casting Co.; 
Frederick Fraser, president of the Syracuse Steel 
Foundry, Oo.; Augustus Trump, secretary and 
treasurer of the Pittsburg Steel Casting Co.; G. J. 
Humber, manager of the Norristown Steel Co., and 
Henry Weston, of New York, and Charles N. King, 
of Jersey City. 

NEW COMPANJES.—New York & Chicago Ferris 
Wheel Co., New York; $600,000; G. W. G. Ferris, of 
Pittsburg, Pa.; Andrew Onderdonk, of Chicago, Ill., 
and Wm. G. Bussey, of New York, N. Y.——A. B. 
Frame Water Wheel Co., Muscatine, la.; $100,000; 
A. B. Frame, Wm. Hyde and G. A. Funck.——Gagnier- 
Grittin Suspended Radway Bridge Co., Chicago, ILIl.; 
$1,000,000; George Mason and G. H. Grittin.——Na- 
tional Lead Mining & Smelting Co., Chicago, Ill; 
$500,000; GH. Griffin and James ©. Baird, 


METAL MARKET PRICES. 


LEAD.—New York: 3.4 to 3.5 cts. Chicago, 3.25 to 
3.3 ets. St. Louis, 3.15 to 3.22 cts. 

NAILS.—Pittsburg: 95 cts. to $1 for wire and ¥5 
cts. for cut at mill. 

FOUNDRY AND PIG IRON.—New York: $12 to 
$13.50. Pittsburg: $10.50 to $11.75. Chicago: $10.75 
to $12.25. 

TRACK MATERIAL.—New York: angle bars, 1.25 to 
1.4 cts.; spikes, 1.65 to 18 cts.; track bolts, 2 to 2.1 
cts. with square and 2.2 to 2.3 cts. with hexagon nuts. 
Chicago: angle bars, 1.4 cts.; spikes, 1.75 to 1.8 cts.,; 
track bolts, 2.4 to 2.45 cts. with hexagon nuts. 


RAILS.—New York: $24 to $25 at eastern mills and 
at tidewater; old rails, $12 for iron and $10 for steel; 
light rails, $24 to Lae girder rails, $24 to $25. Pitts- 
burg: $24 for standard sections. Chicago: $25 to $27; 
old rails, $10 for iron and $8 to $9 for steel. 


STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.3 to 1.5 cts.; angles, 1.2 to 1.35 
ets.; tees, 1.4 to 1.6 cts.; universal mill plates, 1.15 
to 1.85 cts.; steel plates, 1.2 to 1.3 cts. for tank, 1.35 
to 1.4 ets. for shell, 1.55 to 1.6 cts. for flange, 1.75 to 2 
cts. for ordinary firebox; 2 to 2.25 cts. for locomotive 
firebox. Pittsburg: beams, 1.15 to 1.25 cts.; channels, 
1.15 to 1.25 cts.; angles, 1.1 to 1.2 cts.; tees, 1.25 to 
1.35 cts.: universal mill plates, 1.1 to 1.2 cts.; steel 
plates, 1.1 to 1.2 cts. for tank, 1.3 to 1.4 cts. for 
shell, 1.5 to 1.6 cts. for flange, 1.75 to 4 cts. for fire 
box. Chicago: beams, 1.85 to 1.4 cts.; channels, 1.35 
to 1.4 cts.; les, 1.35 to 1.4 cts.; tees, 1.5 to 1.6- 
cts.; universal plates, 1.3 to 1.35 cts.; “teel tes, 1.35 
to 1.45 ets. for tank, 1.7 to 1.8 cts. for shell, 1.6 to 2. 
ets. for flange, 2 to 5 cts. for firebox. 








